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WEST INDIAN AGKICULTU^AL 
CONFERENCE, 1907. 

t 

The repre&eDtatives fiom Barbados, the Leeward and 
Windwanl Islands, Tiinidad, and British 'Guiana, togetlier 
with Sir Daniel Moiris and other members of the staff of the 
Imperial Department of Agriculture, left Barbados on Tuesday, 
January 8, 1907, in the Imperial Direct West India Steamship 
‘ Port Kingston * ahd arrived at Kingston, Jamaica, at daybreak 
on Friday, January 11. They were met on arrival by his 
KxcoUency the Governor (Sir J. A. Swettenham, K.C.M.G) and 
Lady Swettenham, the members of the Reception Committee^, 
and a large number of the princiijal officials, men of business, 
atid planters of the island. ^ 

Arrangements had been made by the Reception Coipmitt^e 
foi a uumlDer of oxcuiMons to various parts of the island, and 
this part of the programme was at once proceeded wdth, * 

One party went to St. Catherine, under the guidance of the 
Hon Win. Fawcett, to see banana, citrus, and rubbei cultivfi- 
tions, and the cassava starch factoi y at Eltham Park Another 
party, under the guidance of Mi C. E. de Mercado, left by 
special train at 8 80 a m. foi Vere. They reachetl May Pen at 
about 9,30, and were met at the station by Mr. (i^prge 
Muirhead. Buggies were there awaiting them, and they 
drove straight to Dry River, where tliey were entertained, by 
Mr, Clarence Lopez, The delegates had the opportunity of 
seeing what beautiful sheep were reared m Jamaica, and had 
the privilege of tasting the mutton 

The Hou. H. C. Ronaldson and Mr. George Muriay joined the 
jjarty at Dry Rivci, The biuinna plantation of Mr, Lopese 
was visited. This afforded an opportunity of seeing one 
of the finest banana oultivatioftis in the irrigated district, apd 
the were struck with the lai’ge proportion big 

bunches, Mr, Lopez explained the process by which the 
hananas are timed tb ripen during the summer months when 
the price is high, ^12 per ton, whilst as little fruit as possible 



id brought forward during the winter mouths when the price 
is low. 

From Dry River the party proceeded to Hillside and to 
Piisey Hall, one of tlie pioperties of the Vere Estates, Ltd., to 
inspect a field of 80 acres under cotton cultivation. Those who 
were cotton experts were pleased with the cultivation, and 
they thought the crop showed great promise, considering the 
dryness of the season and the lateness of planting the seed. 
There was a very noticeable freedom from pests. The field is 
virgin soil and had not been ploughed, but for the next season 
it will be turned up with a steam plough and ail the old tree 
roots cleared out. 

Olive Park was next seen, and from thei'e the party pro¬ 
ceeded to Amity Hall, where they were met by the Hon, T. H, 
Sharp. After Amity Hall, they went on to Money Musk, the 
property of the Hon. C. J. Ward, wheie they were served with 
an excellent lunch. At the luncheon, the Hon. Dr. Watts 
expressed the thanks of the visitors to Col. Ward for his kind 
hospitality and also to all the gentlemen who had so ably assist¬ 
ed in contributing to the pleasantness of the trip. Mr. Harty 
expressed, on behalf of Col. Ward, his regret at not being able 
to be present, owing to the arrival of some members of his 
family by the ship. Mr. J. C. Elliot, the Revd. S. Negus, and 
Dr. Tillman kindly assisted in looking after the entertainment 
of the guests at Money Musk. 

After an inspection of the works, the visitors were driven 
to Dr. Tillman’s citrus grove at Camden. The packing house 
was examined and the grove inspected. The cultivation on the 
property was excellent. There is no orchard approach¬ 
ing Camden Grove in the West Indies for careful cultivation, 
and this is not to be wondered at, when it is mentioned that 
Dr. Tillman has spent over £6,000 on the establishment of 
tlie 40 acres that the grove covers. The oranges and tangerines 
are spineless and seedless. 

After partaking of Dr. Tillman's hospitality, the visitors 
left on the return trip to May Pen, calling at Mr. GLllan’s prop¬ 
erty, Parnassus, on the way to the Railway Station. They 
were all much interested in the fine new sugar factory that is 
b^ing erected there, and at 6.80 p.m. the iournoy back to Kingston 
was commenced, Tlie members interested in cane cultivation 
were much gratified at the optimism, in spite of the uncer¬ 
tainty of the Brussels Convention, displayed in the future of 
the sugar industry, as evidenced by the erection of new factories, 
and by extensive additions to older ones. 

The Spanish Town party also had an enjoyable outing. 
All the delegates spoke in the highest terms of the excellent 
arrangements made by the management of the Railway, and 
certainly everything worked perfectly for their comfort. Great 
praise is due to the Reception Committee, and also to the 
various gentlemen who kindly loaned their traps for the 
conveyance of the guests, iu making the outing such a splendid 
success^ 

On Saturday raorning^te^ost of the delegates and several of 
Sir Alfred JFones’ party, to the number of sixty, went out to 
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Port Antonio as guests of the Hotel Titchfield, to be present at 
tlie formal ball with which the management was oijening the 
tourist season. Mr. R. A. Walcott conducted the party. On 
the way down, they stopi>ed at Highgate Siding to visit banana 
cultivations and Messrs. Rowntree’s cacao works, and at Orange 
Bay to see cacao and rubber. The function at the Titchiield 
was a great success. The great arch of palni.s and crotons over 
the driveway entrance with its words ot ‘Welcome* was the 
keynote of the night, and this vibrated through every detail of 
the entertainment. The gue.sts were dined al fresco on the bay- 
side piazsias, where tables gaily trimmed with beautiful flowers 
gave a festive air to the scene. The ball was opened at 9 o’clock 
and dancing occupied the hours until midnight, when supper 
was announced. A bampiet table spread down the centre of 
the dining hall, where the Conference delegates were seated, 
bore fitting evidence of the Titchfield’s chef’s skill. At the 
close of the supper, Viscount Moimtmorres, in an eloquent 
speech, proposed the health of Messrs. Ainslie Grain)w, the 
proprietoi's of the liotel, and thanked Mr. (xiabow for lii.s hos¬ 
pitality, and for the treatment they had all received from him. 

The return trip was undertaken on Sunday morning. 
At Annotto Bay a party of twelve left the train to drive 
through to Castleton Gardens. Luncheon w^as served at the 
Gardens, and the afternoon was spent inspecting them. Aftei 
a moat enjoyable day, this party returned to Kingston in the 
evening. 

On Saturday afternoon, his Excellency Sir Alexander 
Swettenham and Lady Swettenham held a reception at King’s 
House, wliieh was very largely attended. Among those present 
wore the Bishoi) of Barbados and Mrs. Swaby, Sir Daniel and 
Liwly Morris, Hon. St. John Braueh, etc. At night a dinner 
party ^v/is also given at King’s House by his Excellency the 
Governor and Lady Swettenham. About thirty-.seven guests, 
including several visitors, sat to dinner. 

CONFKKENC’E SERMON. 

On Sunday, January 18, there was a special .service at the 
Kingston Parish Church iu connexion with the West Indian 
Agricultural Conference, when the Archbishop of the We»t 
Judies was the preacher. He took his text from Ist. John, ch. 1, 
v. .5 : ‘ God is light’; and Genesis, ch. 1, v. 3 : * And God said, let 
tliero l>e light.’ In passing to the practical applications of hivs 
subject his Grace said 

‘ The existence and the operations* of the Imi)erial Depart¬ 
ment of Agriculture with its various integral and allied sections 
are a cogent example of the fact that in an age whieli seems 
almost entirely devoted to material interests and infiiienced by 
material considerations, they who will look deeply enough into 
things will find abundant evidences of the all-))crvadii)g and 
all-prevailing influence of mind over matter. Tlu^ plan and 
})urposo of the organization weio concidved in th<' mimls of 
one or two men. They were put into visible and tangible sliapos, 
and, within a short perioil, the mental and physical energies of 
numerous collaborators and assistants wert' at work in every 
British West Indian Colony, inventing, discovering, experiment- 
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ing, and making the knowledge gained available, to increase 
the prodiietH and prosperity of these countries, and to rescue our 
communities from tluit poverty, stagnation and decay which 
threatened them. Light, knowledge, ideas, plans, purposes, 
mental determinations—these are the forces which control 
human affairs so far as that control is exercised by man. Mind 
rules matter: thought governs action : light is life. 

* On behalf of those Christian i}eople in Jamaica who are 
specially interested in the progress of scientific agriculture, 
I welcome to this Church and to this service the men whose 
scientific knowledge, experiments, and practical experience 
are quietly but steadily and effectively doing much to promote 
the interests of tlie present and the future generations of West 
Indian people. 

‘It is a fitting arrangement that the West Indian Agri¬ 
cultural Cvonference, now assembled in this city should, in 
accordance with the custom of such assemblies in the Mother 
Country, meet on this holy day in this jdaeo devoted to the 
teaching of religion and the worship of Ciod. It is the direct 
purpose of the Christian religion to promote all human interests. 
The life of Jcvsus Christ and his teaching have inspired his 
truly instructed followers to aim at this. In what ho taught 
and did are to be found the seeds of all progress in the service 
of liumaiiity. Those who are specially set apart to do the 
work of the Church of Christ need to recognize that they are 
not the only workers wlio are carrying ont the gi’eat aims of 
onr Master: that life is more complex now than of old: that 
teaebers and workers have to sjrecialize, and bring learning and 
experience of special kinds to bear on th(‘ whole })roblem of 
humanity; and that while the plans and methods are diverse, 
there is a real unity in the work of those who are seeking 
truly to benefit the human race or any section of it. 

‘ As 1 have intimated, the Agricultural l)epai*tn»ent of the 
West Indies and tlio official and unoHicial members of tlio 
Conference have done and are doing much for the ultimate 
welfare of these islands. And there is great need for improve¬ 
ment and development. The brain wor jj:er and the capitalist need 
the encouragement and recompense which success in any 
department biings with it; and there is much that science 
and practical experience can do to help, both towards extending 
the operations and securing the profitable results of agriculture. 
And the labourer also needs to share fully in these beneficial 
developments. He needs lifting up to a higher level of 
intelligence, industrial po%ver, and adaptability to modern 
methods and requirements. In many instances, he needs to 
have much better surroundings, more real comforts, more 
financial reward for his labour. He cannot fail to get these 
thing.s if the progress we are all seeking be widely guided, and 
if the benefit of the whole community be sought. Scientists, 
capitalists, experienced planters, intelligent labourers, are all 
needed for a new industrial progress in countries like those. 
And no true and permanent gain can be .secured for one inter¬ 
est without the other interests benefiting. 

‘ Some new conditions under which agriculture is beiug 
developed in the West Indies may be expected to furnish 
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special advantages fnr promoting the social, material, and 
moral welfare of the labouring iM>pulation. Tliis is a feature of 
tlie central factory system on the growth and manufacture of 
sugar and other products, wliich ougJit to be particularly 
interesting to those who are concerned in improving the 
condition of the general poi>iilation. In those pai'ts of the West 
fiidies where land is available in proximity to a central 
factory, the small proprietor or settlor can, under that system, 
have his own homestead where he and his family may live 
in comfort ami in conditions which industry and frugality 
annually improve. On such a homestead he can cultivate for 
the central factory, he can supplement tlio income thus secured 
by the growth of various additional products ; portions of the 
family can work on the largo e.state near by, receiving fair 
value for their labour, or on their separate cultivations on the 
estate. The prices will change according to the varying condi¬ 
tions of the market, but the manufacturer, the largo planter or 
proprietor, the small plaiitc'r or settler, and the small culti¬ 
vator has each a share in the loss or gain resulting from the 
fluctuations in the market ; and each contributes fulij'' to the 
industrial progress of the community in which he dwells. 

‘ And while the development (hardly begun in Jamaica) 
of the co-operative form of cultivation of the larger staples 
contains great po.ssibililies of improved material and social 
conditions in those regions specially suited for it, the producer 
on a small scale of these and other )>roducts, in other places, 
will, 1 hcipc. share, in an increasing degree, in tlui ail vantages 
obtainable from good seientifle and practical instru(‘tion, and 
from cheap facilities for tli*^ transport of hi.^ various products 
to good markets. We, in Jamaica, partly tlirough the Direct 
Line of steamers, and partly through other enterprises, have 
begun to flud the advantage of such facilities of transport, 
wliich I hope will be secured to us in even greater degree, and 
also l)e extended to other colonies. Scientific agriculture will 
do much for us ; but continuity of development in production, 
and reliable access and means of transport to good markets are 
also essential to success. 

‘Speaking genei*ally, the intelligent i»lanter already is, and 
will increasingly become, interested in the real welfare of the 
labourers. Light has been obtained on many ])arts of the 
labour ])robleni; and we need more. In connexion with the 
agricultural advancement, the question of improving the health 
condition of the labouring population needs to be studied, and 
practically taken in hand, f hop<* it wi if have attention at this 
Conference. In most West Indian communities the was^te of life 
in early youth is very great. We need not only to save more of 
the young life, but also to aim at securing its growth into healthy 
and strong manhood and womanhood ; and thi.s must be sought 
by improvement in the methods and condit ions of life in its 
early stages, and also in those stages which follow all through 
active mature life. This includes moral development and 
better modes of living generally, though not necessarily more 
expensive modes ; and light on those subjects, which is already 
available, needs to be dilTused. 
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‘ I must abruptly hasten to a conclusion. The subjects wo 
have been considering have manifold ramifications, 1 Tiave 
only presented ideas and suggestions in the most fragmentary 
way. I close with a few words relating to matters on which 
I feel not the less strongly because my words must be few. 

‘ The whole aim of our agriculture as it affects the higher 
as well as the lower classes of the community should l)e 
progress, but not mere money making. Men enn wisely strive 
to secure enough for comfort and for competence. When that 
is done, the object most to be desired is to have the time, 
thought, and opportunity for higher things, for intellectual, 
public, and religious interests -for all the higher things of life.' 

In the afternoon, the Hon. H. Clarence Bourne, C.M.G., 
Colonial Secretary, Jamaica, and Mrs. Bourne gave an at homo 
at the Priory that was largely attended. 


The following is the list of icpresentatives from the several 

West Indian Colonics, who attended the Conference 

JAMAICA. 

Representatives of the Board of Agriculture :— 

The Honourable the Colonial Secretary (The Honournble 
H. Clakente Bourne, CJ.M.G.) (Chairman). 

The Director of Public Gardens and Plantations (The 
nonourable W. Faw(’BTT, P.L.S.). 

The Government Analytical and Agricultural Chemist 
(H, H. Cousins, Esq , M.A., P.C.S ). 

The Superintending Inspector of Schools (The Honourable 
Thomas Capper, B.A., B.Sc.). 

His Grace the Archbishop of the West Indies. 

C. E. DB Mbrc^aoo, Esq. 

J. W. Middleton, E8<^ 

G. I). Murrat, Esq. 

C. A. T. Fursdon, Esq. 

Representatives of the Jamaica Agricultural Society : 

The Honourable Lieut.-Colonol C. J. Ward, O.M.G. (Viet* 
President). 

The Honourable’Dr. J. Pringle, C.M.G. (Vice-President), 
and other membeih of the Board of Management, 


BRITISH GUIANA. 

The Representative of the British Guiana Board of Agriculture 
(The Honourable B. Howeij. Jones). 

The Agricultural Superintendent (Roiiert Ward, Esq.). 

The Inspector of Scliools (H. W. Sconce, Esq., M.A.). 
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TRINIDAD AND TOBAGO. 

The Representative of the Trinidad Agricnltnral Society (The 
Uuaunrable Carl de Vbrtecii.). 

The Government Analyst and Professor of Chemistry (Professor 
P. Cabmody, F.I.O., P.O.8.). 

The Superintendent of the Royal Botanic Gardens (J. H. Hart, 
Esq., P.L.S.). 


WINDWARD ISLANDS. 

The Agricultural Superintendent, Grenada (R. O. Anstbad, 
Esq., B.A.). 

The Agricultural Superintendent, St. Vincent (W. N. Sands, 
Esq.). 

The Agricultural Superintendent, St. Lucia (J. C. Moorb, Esq.). 
The Inspector of Schools, St. Lucia (The Honourable 
C. P. C0NOBI.L). 

The Representative of the St. Lucia Agricultural Society 
(Henry C. Grist, Esq.). 


BARBADOS. 

The President of the Education Board 

His Lordship the Bishop of Barbados (The Right Revd. 
W. P. SWABY, D.D.). 

The Agricultural Superintendent of Sugar-cane Experiments 
(J. R. Bovbll, Esq., P.L.S., P.C.S.). 

The Representatives of the Barbados Agricultural Society:— 

The Honourable P. J. Clarke, M.A., M.C.P. (President). 

G. Elliott Sbaly, Esq , M.C.P. 

T. W. B. O’Neal, Esq., B.A., M.C.P. 

Additional Representative for Barbados :— 

George Carrington, Esq., B.A. (Cantab.), F.C.S. 


LEEWARD ISLANDS. 

The Representative of the Colony of the Leeward Islands (The 
Honourable E. St. John Branch, Colonial Secretary). 

The Government Analytical Chemist and Superintendent of 
Agriculture (The Honourable Francis Watts, C.M.G., 
D.Sc., P.I.C., P.C.S.). 

The Curator, Botanic Station, Dominica (J. Jones, Esq.). 

The Agricultural Superintendent, St. Kitt’s-Nevis (F. R. 
Shepherd, Esq.). 

The Representative of tbe Dominica Agricultural Society 
(S. W. Pbnricb, Esq.). 

The Representatives of the Dominica Planters’ Association 
The Honourable J.^O.piAoiNTYRB, M.B.C. 

J. Cox Fiixan, Esq., MJLO. 



OFFICERS 

OF THE IMPERIAL DEPARTMENT OF AGRICULTCRK 
FOR THE WEST INDIES. 

The Imperial Commissioner of Agrieultiire for the West Indies 
(The Honourable Sir Daniel Morris, K.O.M.G., M.A., 
D.Sc., D.C.L., F.L.S.). 

Entomologist (TIenrt A. BAOiOtr, EsQm M.Sc.). 

Mycologist and Agricultural Lecturer (F. A. STOCKDArjs, Esq., 
B.A.). 


The Reception Committee, appointed by the Board of 
Agriculture and the Jamaica Agricultural Society, consisted 
of the lion. H. Clarkncr Bourne, Colonial Secretary, (Cliair- 
man), the Hon Wm. Faucrtt, the Hon. Lieut-(?ol. Ward, 
Robert Craio, Esq., J. R. Williams, Esq., and John 
Barclay, E«q., (Secretary). 


HONORARY MEMBERS. 

The following geutlemeu were elected honorar 3 ^ members 
of the Conference : - 

The Rt. Hon. the Earl ok Dudley, Viscount Mountmorreh, 
the Rt. Hon. 11. O. Arnoi.d-Forhtkr, M. P., the Rt. Hon! 
Jesse Coliings, M.P., the Rt. lion. Sir James Fek(ujsson, 
Bart., Mr. Howell Davies, M.P., Mr. Hknniker Heaton’, 
Mr. P. J. Murray Hunter, Mi. Chas. Lan(aster, 
Mr. J. Lawrence, Sir Alfred L. Jones, K.C.M.O., Sir Rai.ph 
Moor, K.C.M.G., Sir Thomas Hughe^, the Hon. Alexander 
McDonnell, Mr. A. A. Pearson, C.M G., Mr. Alexander 
Crum-Ewing, Mr. Hamar Greenwood, M.P., Mr. Gerald 
Loder, and Mr. John Taylor. 


Honorary Secretaries 
to the Conference 


|F. A. Stockdale, Esq., B A , 
and 

(Alleynb Graham Howell, Esq. 


On Monday, January 14, at 11.30 a.m., the Conference was 
oi>ened under the presidency of Sir Daniel Morris, K.C.M.G., 
Imperial Commissioner of Agriculture for the West Indies, in 
the Old Mico Buildings, Hanover Street, Kingston, by his Ex¬ 
cellency the Governor, Sir Alexander Swettenham, K.C.M.G. 

In addition to the representatives from Jamaica, the other 
West India Islands and British Guiana, there were also present 
th 0 large and distinguished iiarty brought out by Sir Alfred 
J oNEB, K.C.M.G., a large number of the leading planters and 
public men of the colony, and the following ladies: Lady 
Swettenham, the Countesh of Dudley, Lady Morhih, Mrs. 
Ai^NOLD-FoHSTBR, Mrs. A. A. Pearson, Mrs, Swary, Miss 
Ooi»rland, and Mrs. Ward. 
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Fig. 2. Old Mico Buildings. Hanover Street, Kingston, where the West Indian Agricultural Conference was held. After the earthquake—inside 

view of larger room showing props and supports subsequently added. 
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His Excellency the Govkrnor, in oponinp: the prooeedinprs 
of the* Confereneo, haid : It is witli peculiar pleasure that 
1 find it is my good fortune to-day to 0 ]>en the first Confer¬ 
ence of this kind whioli lias boon held in the colony of Jamaica. 
I believe this is the sixth Agricultural Coufeveuee which 
has been held in the West Indies, but it is the first which has 
taken place in this island. I am personally aware that last 
year Sir Daniel Morris went to considerable trouble in order 
to bring about a Conference in Jamaica, and it was a great 
disappointment to him and myself and this colony, that his 
efforts on that occasion were not successful. This present year, 
I congratulate liim on the success which has attended his efforts. 
(Cheers.) I also wish to acknowledge the great debt that the 
colony owes to the generosity of Sir Alfred Jones. (Applause.) 
If it were not for the very great interest that he has taken in 
the colony all along and for his generosity on this occasion, 
I am afraid it would have been impossible to have held 
a Conference this year. 1 will not trouble you with a long 
speech. I know there is an enormous amount of work to be 
done and that the delegates are very anxious to get to business. 
I can only say that, speaking as an individual, my belief is tliat 
we in Jamaica have an enormous lot to learn from the delegates 
to this Conference. I am afraid we shall have a doal^ more to 
learn from them than they can learn from us. Of course, that 
is my own individual opinion, and I do not wish to i>ledgo 
Jamaica to it. I believe there is a great deal of business before 
U8 and we shall have very interesting papers which will be 
of value, not only to Jamaica, but to the whole of the West 
Indies and to tropical islands and countries beyond this hemis¬ 
phere. I wish to welcome to Jamaica on this occasion the very 
influential, distinguished and numerous company wliich Sir 
Alfred Jones' kindness has brought to these shores* I welcome 
them in the name of Jamaica, and assure them how highly grati¬ 
fied we are to see so many people liere present—people who carry 
such weight in the whole of the British Empire. In the name of 
the colony, I wish to extend to them a welcome, and I hope 
that such of tliem as are visitors for the first time will continue 
to pay us the compliment of coming here, and that every year, 
as they come, they will see greater progress around them, due 
to all the agencies to which progress is due, and lovSt, but not 
least, to th(‘ exertions of oauferences of this kind. I now 
declare thi*- Conference to be open, and I call uiKm Sir Daniel 
Morris to deliver his presidential address. (Applause.) 

PKBSIDENTIAn ADDRESS;. 

Sir Daniel Mo it his then rose and said 

My first duty as President is to extend a hearty welcomt* to 
the Representatives of the various colonies who are gathered here 
to-day to attend the Sixth West Indian Agricultural Conference 
It is a source of great satisfaction to me that it has been found 
possible to arrange for this Conference to be held at Jamaica, 
where I have sj^ent some of the best yeai*s of my life and in 
which I continue to take a deep interest. Proliably in no {fart 
of the tropics could be found such diversified agricultural con- 



ditions as exist in Jamaica, and it is, in consequence, singularljr 
favourable as a meeting place for those interested in tropical 
agriculture. 

I desire to express my deep appreciation of the excellent 
arrangements made for this Oonference by the Reception 
Committee, and I would also acknowledge the generous bospi-* 
tality offered by the people of Jamaica to the representatives 
to this Conference, who during the last few days have been 
enabled to visit various districts and thus become acquainted 
first hand with the industries of the island. 

The business to be undertaken at this Conference is 
already set forth in the papers now before you. 

SUGAR INDUSTRY. 

As at previous Conferences, the circumstances of the sugar 
industry will receive first attention. The position of this 
industry from the purely agiicultural }>oint of view is not of 
an unpromising character. The results of recent experiments 
in raising improved varieties of seedling canes, less susceptible 
to disease and yielding alarger amount of sugar are encouraging. 
Pacts will be laid before the Conference which will leave no 
doubt that, under certain ciicumstanees, seedling canes are 
proving more remunerative than the old varieties. There are 
still more promising seedling canes under experimental txial. 
The breeding of hybrid sugar-canes is being steadily carried on 
in a systematic manner. As the testing of a new seedling eane 
ip required to bo carried on for several years before it can be 
recommended for general cultivation, the work must necessarily 
proceed at a slow rate. 

The diseases of the sugar-cane that were so prominent 
a few years ago are not now of a markedly pronounced 
character. In many cases, this is due to the substitution of 
seedling canes for those previously in use. It will still be 
necessary, however, to exercise considerable watchfulness in 
order to prevent any disease establishing itself to such an 
extent as to become a source of anxiety to sugar planters. 
The principal cane diseases have been exhaustively studied, 
and their treatment placed on record. A handbook entitled 
* Lectures to Sugar Planters ’ has recently been published by 
the Imperial Department of Agriculture, and this gives much 
valuable information in respect to insect pests and fungus 
diseases of the'sugar-cane, in addition to important data hav¬ 
ing reference to cultivatUm* etc. 

Possibly, the most impoHant matter to bear in «mind in 
connexion with the sugar industry at the present time is the 
necessity for reducing the cost of production. This, it is sug¬ 
gested, might be done by selecting the richest canes suited for 
each ioeality; by the iwger use of labour-saving implements; 
by preparing and utilissixig supplies of good pen manure; and 
by tboj more skillol use of artificial manures, where these can 
be advantogeously used. Also by growing, to a larger extent 
than at present, the food stuffs and supplies imported from 
other cotmtries. 
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In addition, there is the absolute necessity for steady 
improvement and economy in the manufacture of sugar, so as to 
prevent the loss now accrui^, especially in the case of musco¬ 
vado sugar. It is also imj^rtant to produce exactly the 
right kind of sugar required foMefinery purposes in Canada and 
the United States, and the yellW and other crystals in demand 
in the United Kingdom. 

The recent introduction of steam ploughing on sugar 
estates at Trinidad and Antigua is a feature worthy of men¬ 
tion. Also, the erection of a Central Sugar Factory at Antigua. 
This latter cost £42,000, and is capable of dealing \\dth from 
3,000 to 4,000 tons of sugar in 100 days. The first report on the 
Antigua Central Sugar Factory was published in the Agri¬ 
cultural Nfnvs, Vol. V, p. 49. The second report will probably be 
issued shortly.* I have no doubt that a sugar factory similar 
to that at Antigua would be likely to be successful at St. Kitt’s. 

It is evident that, at this moment, the Dominion of 
Canada offers a favourable market for West Indian sugar and 
niolasses. This is strikingly shown by the following table 
illustrating the value of the sugar and molasses imported into 
Canada from the Britisli West Indies and British Guiana 
during the last three years : — 


Articles. 

1904. 

1 ' ‘ .. 

1905. 

1900. 

1 


£ s. d. 

£ H. d. 

.—.— 1 

£ H. d. 

SiiRai' 

1,111,613 10 10 

1,351,093 6 8 

1,476,958 19 2 

MolasHes.. 

37,482 14 2 

141,476 13 4 

102,326 13 4 

Total 

1,199,090 5 0 

1,492,570 0 0 

1,639,285 12 6 


In the new Tariff recently adopted in Canada, the prefer- 
pce to British-grown sugar is continued. 

It is impossible at an Agricultural Conference of the 
West Indies to av6id a reference to the general anxiety felt 
throughout thowse colonies where sugar is the staple product 
as to whether the Brussels Convention is likely to be 
luaint^iiued. After careful consideration of all the circum¬ 
stances, it has been decided to appoint a Committee consisting 
of representatives closely interested in the sugar industry and 
to refer to such representatives the preparation of a statement 
containing replies to the following ([uestions 

(1) What has been the effect of the Convention in the 
West Indies? 

(2) What effect has the recent uncerUiinty as to its 
continuance had ? 


Soe AgricuUuriil Nem^ Vol. VI, jp. 131 . 



(3) What would be the probable effect of its non-eou- 
tinimuce V 

By such means it may be possible to place on record facts 
likely to be of value when the question of the continuance of 
the Convention comes up for consideration. At the same time, 
the fact cannot be ignored, that the Canadian market is already 
taking three-fourths of the sugar produced in the West Indies, 
and it is not improbable that before long, with the rapid 
expansion that is taking place in the Dominion, it may 
eventually take the whole of the West Indian output. 

CACAO INDUSTRY. 

The cacao industry of the West Indies, of the annual value 
of about £1,574,830 also will receive consideration. The general 
distribution of diseases of cacao trees is naturnlly a source of 
anxiety, and considerable attention has been devoted to their 
life-history and to the precautions to be adopted in order to 
keep them in check. Experiments in manuring cacao planta¬ 
tions have been continued. Some of these are of a striking 
and interesting cliaracter, showing that with a little extra 
care in cultivation, the prompt treatment of diseases, and with 
the use of suitable maniires, the production per acre may 
he increased over large areas to the extent of 20 to 25 per 
cent. 

FRUIT INDUSTRY. 

% 

The value of the bananas, oranges, and grape fruit exported 
from Jamaica has for some years reached nearly one million 
sterling. A fruit trade is in course of being established 
by a local company at Trinidad, and bananas are to some 
extent still exported from Barbados. The exiKirt of fresh 
limes from Dominica is steadily increasing as a result of the 
successful exhibition recently held in the United Kingdom.* 

As regards the fruit industry generally, probably the most 
important matter for consideration is not the extension of the 
ai*eas already under cultivation, but the better handling, 
especially of citrus fruits, for export purposes. The annual 
loss arising from careless packing and iparketing of oranges 
and grape fruit amounts to many thousand pounds, nearly the 
whole of which might be saved by organized efforts on the 
part of growei»a and shippers. 

DIMK JUICE INDUSTRY. 

The lime juice industry (including the export of fresh fruit* 
raw and concentrated juice, and distilled and essential oils 
of limes) appears to have a very promising future, especially if, 
in addition, the manufacture of citrate of lime is taken up on 
commercial lines. This, it is claimed, would effect a saving of 
the citric acid now lost in evaporating the raw juice. Already 


* In 1S06-7, Dominica exported 15,790 barrels of fresh limes of a value 
of £5,530, as against 13,564 barrels, valued at £4,747, In the previous year. 
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the manufacture of citrate of lime has been taken up at 
Dominica and Monteerrat* The value of lime juice exported in 
1905-6 from Dominica ia placed at £82,986, and Montserrat 
exported £7,117 worth of lime products.* 

A. paper on the manufacture of citrate of lime will be 
submitted by Dr. Watts. 

COTTON INDUSTRY. 

The Sea Island cotton industry is comparatively new. 
Thanks, however, to the valuable assistance rendered by the 
British Cotton-growing Association, it has made rapid progress 
during the last live years. The total area under cultivation in 
Sea Island cotton this year is nearly 15,000 acres ; while about 
8,600 acres are under cultivation in what is known as Marie 
Galante cotton at Carnacou and elsewhere. The table below 
will illustrate tlie position of the industry. It will be observed 
that the total value of the lint and seed produced during the 
last five years amounts to over £200,000 

STATEMKNT SHOAVING THR TOTAD AMOUNT AND VALUE OP 

Cotton Lint and Seed Produced in the British 
West Indian Colonies from January 1, 1902, to 
December 31, 1906. 


Year. 

Weight of lint 

1 

Fjstiiuated value 

Estimated value 

in pounds. 

of lint. 

of Hut and seed. 



£' ■ '1 

£ 

1»02 

328,530 

7,366 

9,676 

1908 

307,541 

9,031 

11,873 

1904 

098,981 

26,930 

31,891 

1905 i 

1,122,800 

47,846 

63,290 

1906 

1,577,431 

69,092 

90,092 

L . 

Total for 
5 years. 

4,125,283 

160,205 

1 

J 206,822 


The present season, I regret to state, has not been so 
favourable as could have been wished. In addition, the great 
prevalence of insect pests has necessitated increased expendi¬ 
ture in the application of Paris green and lime. An important 
feature is the enhanced prices which have prevailed, owing to 
the falling off in the supplies of Sea Island cotton (due to the 
same causes) in the United States. 


* In 1906 7. Dominica exported lime juice to the value of £41.480, an 
increase of £11,520 over the production of the previous year, and citrate of 
lime to the value of £1,603. ' 
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The Centi^l Oottou Factories at Barbados and Antigua 
have now been taken over by local co-operative companies. 
A new factory capable of dealing with seeti-cotton pranced 
from 5,000 acres has just been opened at Barbados. The 
Central Cotton Factory at St Vincent is still being carried on 
under the direction of the Imperial Department of Agriculture. 
A central ginnery and an oil factory have been started at 
Nevis. 

It is a matter of regret that, so far, the cultivation of Sea 
Island cotton has not been successfully established at Jamaica. 
The causes for this are stated in the Govei*norV report for 
1004-5, p. 21. I am not without hope that further efforts will 
be made to start cotton growing on right lines. There is no 
doubt that there are many districts in the island exactly 
suited to the industry. The employment of an entomologist 
would be a satisfactory means of dealing with the insect |)ests 
which injuriously affect not only cotton but other crops in thc^ 
island. 


RICE INDUSTRY. 

Rice cultivation in British Guiana has now assumed siu^h 
importance that it deserves careful consideration. The total 
area under rice in the year 1904-5 was placed at 21,920 acres; 
the crop was estimated at 22,597 tons of paddy, equal to 15,600 
tons of cleaned rice. The probable value of this would be 
about £175,000. 

According to the report of the Comptroller of Customs, 
rice was first exported from British Guiana in 1902-3, amount¬ 
ing to 10,506 lb., of the value of $290*04. In 1904-5 the exports 
reached 61,225 lb., of the value of $1,709*44; while in 1906-7 
the increase was considerable, the exports amounting to 
3,474,512 »)., of the value of $89,078*21 (£18,000). 

Puller information in regard to the rice industry of Britisli 
Guiana will be presented by the Hou. B. Uoweli Jones. Rice 
is also cultivated to some extent in Trinidad, Jamaica, and 
St. Lucia. 


RUBBER INDUSTRY. 

There are few subjects attracting more attention just 
now than the outlook for supplies of raw India rubber to meet 
the increasing demand for this article. Sources of new supplies 
of rubber are being investigated, as well as the prospects for 
cultivating rubber trees with the view of supplementing the 
supply from wild trees. Possibly the largest oxjierimentH in 
cultivating rubber in the West Indies are being undertaken at 
Trinidad and Tobago.* 

A good deal of interest also being taken in exploring 
portions of British Guiana for indigenous rubber trees ami 
in starting regular plantations. 

^ In 1906-7, trlttlda<l exported 1,067 !b. of rubber of a value of £174, and 
recently a shipment Of 6 cases of Castilloa rubber, sent trom that colony, lias 
been valued at 4d. perfb* on the English raarket 
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The three principal trees that are being introduced into 
cultivation are the Para rubber {Hevea hraailienaiB), the 
Castilloa rubber {Cmtilloa elaatica)^ and the West African 
rubber (Funtumia elaatica). To these may be added the species 
of Sapium said to yield commercial rubber in the hinterland 
of British Guiana. The relative merits of these seveml trees 
mentioned are still being keenly discussed. In this part of the 
world, Caatilloa elasiioa is more largely planted than any other. 
This is no doubt due to the fact that it is,native of tropical 
America and that supplies of seed are easily accessible in large 
quantities. In spite of this, however, further information is 
desired as to the best methods for cultivating and tapping the 
Caatilloa tree, and as to the conditions under which it should 
be placed to produce the best results. Also whether, under all 
circumstances, it is a suitable tree to be used as shade for cacao. 

Several papers will be presented to the Conference supply¬ 
ing information in regard to the cultivation of rubber trees in 
these colonies. 


TOBACCO INDUSTRY. 

Jamaica is practically the only portion of the West Indies 
whei*e tobacco cultivation is being carried on to an appreciable 
extent. The value of the tobacco and cigars exported from 
Jamaica has increased from £7,648 in 1895-6 to £22,274 in 1904-5. 
I^ is probable that a considerable extension of the tobacco in¬ 
dustry in this island would take place if the Admiralty were 
disposed to take Jamaica leaf tobacco to blend with Virginian 
tobacco in the Royal Navy. Information in regard to the 
Jamaica tobacco industry will be presented by Mr. Fawcett, the 
Director of Public Gardens and Plantations. On a moderate 
scale, tobacco is l>eing grown and made into cigars at Trinidad 
and St. Vincent, while tobacco for local consumption is pro¬ 
duced at Antigua, St. Kitt's, and other islands. 

ANIMAL INDUSTRY. 

Considering the large amount of capital invested in the 
animal industry in the West Indies, it would be of advantage 
if greater attention could be devoted to it. In recent years, 
considerable sums have been expended in the introduction of 
pedigree animals. It is evident, however, that a good deal 
more might be done in the selection of the right class or breed 
of animals to suit special localities, so as to obtain the best 
results. The occurrence of anthrax, and the treatment of ticks 
and other diseases also deserve to be more fully dealt with. 
The improvement of stock, generally, has a direct bearing on 
the success of nearly all agricultural industries in the West 
Indiest As pen keeping is so prominent an industry in 
Jamaica, the visitors from the colonies will, no doubt, be inter¬ 
ested to visit the districts where some of the best horses and 
cattle are successfully raised. 

It is satisfactory to learn that the recent outbreaks of 
anthrax in the colonies of British Guiana and Trinidad, and in 
one instance at Gienada, have been successfully dealt with 
There is no doubt that, where energetic steps are taken under 
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the direction of competent officers, including the Isolation of 
infected areas and the use of vaccine, the dis<'ase can be kept 
under contiol. The services of the Professor of Comparative 
Pathology of the School of Tropical Me<]ieijie at Liverpool 
(Dr. Annett) have Ix^on kindly placed at the disposal of the 
Imperial Department of Agriculture with the view of making 
investigations and suggesting remedial measures in connexion 
with the occurrence of sporadic cases of anthrax in the island 
of St. Vincent. ^ A leaflet has recently been issued for tlie 
guidance and information of those living in districts whore 
anthrax has broken out, with the view of making known the 
nature of the disease and the best means for getting rid of it, 

AORICUT^TiniAL CREDIT AND LOAN BANKS. 

At the Conference held at Trinidad iii 1905, Mr. Fawcett 
read a paper on liaiifeiseii Agricultural Banks, with the view of 
encouraging the formation of Agricultural Loan Banks on 
a j>opular basis in Jamaica and elsewhere in the West Indies. 

This paper was afterwards published in Pamphlet form 
(No. 35 of 1905) by the Imperial Department of Agricultiite 
with an Appendix containing the rules of the Agricultural 
Bank issued by the Irish Agricultural Organization Society. 
Since that time, the subject has continued to receive atten¬ 
tion. A paper on ‘ An Agricultural Loan Bank in Operation * 
will be presented by the Rev. Dr. Turner of Jamaica. 

An article on Agricultural Credit in (fcrmany (taken from 
the Journal of the Board of Agriculture for March 1900) 
appears in the West Indian Bullet%n{\o\ VII, p 317). It would 
seem that in (xermauy there are 1,595 societies to assist small 
cultivators in the purchase of agricultural requisites; 3,062 
societies for encouraging the raising and preparation of dairy 
and other products, with 082 other co-operative agricultural 
societies. All these appear to be engaged in the work of 
assisting in the general develojiment of agricultural industries. 

The subject is one that doseives to be fully taken into 
consideration by the Agricultural Societies in the West Indies, 
with the view of ascertaining whether it would be possible to 
start agricultural banks or co-opeiative agricultural societies, 
such as those existing in Germany, amongst cultivators in these 

colonies. 

/ ♦ 

GENERAL. 

In the General Section, a numlier of interesting papers will 
be presented, such as ‘Tea Growing in Jamaica ’ by the lion. 
H. K, Cox, and ‘ The Industrial Prospects of Cassava Btarcli ’ 
by Mr. H. H. (/onsins The growing of tea in Jamaica has 
been proved to be capable of becoming a successful industry. 
Steady progress has bi>en made in improving the quality of the 
tea which is now in increasing demand In these and other 
colonies. ' It may bo interesting to mention that the only other 
locality in the New World where tea is being produced on 
a moderately large scale is in South Carolina. 
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Cassava starch appears to be in good demand in the United 
Kingdom, and it would be of great advantage if tracts ot land 
not suitable for otlier products could be utilized for the culti¬ 
vation of the cassava plant. The figures to be placed before 
the Conference by Mr. Cousins are of a distinctly promising 
character 


AGHICULTCTRAL EDUC ATION. 

Notwithstanding that Agricultural Education is placed 
last on the list of subjects for this Conference, I am not without 
hope that it may receive more than ordinary attention. 

During the last seven years, considerable efforts have been 
made to encourage the more general use of object-lessons and 
what is known as ‘ Nature Teaching,’ witli practical training 
in school gardens in connexion with the elementary schools in 
the West Indies. In addition, Tropical Readers and other text 
books have been provided, and the teachers have received 
special instruction and a course of training with a view of 
enabling them to give the right kind of teaching, and to jDresent 
it in as attractive a form as possible. The results, 1 regret to 
say,have not been so successful as could liave been wished, owing, 
possibly, to the fact that the inducements offered for nature 
teaching and maintaining school gardens have not appealed 
to the teachers, who find under the existing ecnles that they 
can earn larger grants by devoting attention to other subjects. 

It i« desirable that a full discUvSsion of the situation as we 
now find it should take place, in order that the teaching of 
agriculture may be placed on ^uch a footing as to bring the 
younger generation in these colonies into closer sympathy 
with the chief business of their lives, namely, the cultivation 
of the soil. 

As I have already pointed out, not only in the West Indies, 
but in all agricultural comnninitie'-, the need of the hour is the 
education of the rising generation in the knowledge of how to 
obtain from the soil those products for which there is a g(K)d 
demand in the markets of the world. Ignorance and ineptitude 
can never j)rodnce successful results. 

The prevailing practice amongst the small cultivators in 
the West Indies is to take everything out of the land, and if 
it is rented, to abandon it immediately afterwards. Even 
where they have their own plots of land, these are not 
cultivated to the best advantage, and the necessity for preparing 
and using manure is seldom recognized. 

As already mentioned, we must begin with the young if we 
are to obtain results of a jiermanent chaiaeter. We should 
renew our efforts to instil a love of caring for plants and 
animals and of the right treatment of the soil amongst the 
young during school life. This may be accomplished by means 
of attractive object-lessons and interesting work in sehot>I 
gardens. Later, we might utilize the living voice of the 
travelling agricultural instructors so as gradually to change 



mob agricultural imtbods as are known to be unioundl> and 
injurious to the true progress of the community. 

In addition, the institution of school shows, where children 
from various schools can compete amongst themselves with 
plants and pi'oduoe grown in school gardens, or where produce 
from school gardens is admitted for competition at the annual 
agricultural shows, would afford useful means for encoumgiug 
both teachers and scholars in agricultural work. 

The annual course of lectures to teachers with practical 
instruction at the Hope Gardens as carried on in this island, 
is an admirable means of spreading a sound knowledge of 
agriculture. 

The agricultural schools maintained by the Imperial 
Department of Agriculture at St. Vincent, St. Lucia, aud 
Dominica, where selected boys fifteen to eighteen years of age 
are boarded and trained for a period of three to four years, have 
now clearly demonstrated the value of such schools in raising 
the standard of cultivation and in spreading sound knowledge 
respecting the treatment of crops. Many of the boys trained at 
these schools have already obtained employment as foremen and 
overseers on estates Others are successfully working on land 
belonging to their parents or guardians. 

The work of the lecturers provided for teaching 
elementary science and the principles of agriculture to the 
pupils at Harrison College, Barbados, and the Queen’s Colleges 
at British Guiana and Trinidad, as well as in this island, is 
steadily being carried on. This teaching of scientific agriculture 
enables young men to fit themselves fur occupying responsible 
positions on sugar and other estates. Tlieir motto should be 
that of the Royal Agricultural Society of England : ‘ Practice 
with Science.’ 


AORICDLTUBAL SHOWS. 

Agricultural Shows continue to be held in all parts of the 
West Indies. In many instances, as in Jamaica, they are 
organised by the Local Agricultural Society. It is a most 
encouraging feature of these shows that they receive the cordial 
support and the interest of all classes of the community. 
I have no hesitation in stating that the Agricultural Shows held 
in Jamaica are probably the most successful and extensive of 
any shows in the West Indies. Excellent shows are also being 
held in British Guiana, and the several school-garden shows so 
successfully held in Trinidad are a feature worthy of being 
followed in the other colonies. The Agricultural Shows held 
in the smaller islands, such as Montserrat, Nevis, and the Virgin 
Islands, are having a good educational influence, and deserve 
encouragement. 

The best results are probably obtained where the shows are 
held in the country districts, and not necessarily in the chief 
town of the colony. By such means, the interest of cultiva¬ 
tors in ^ out-districts is enlisted, and the stimulating in^iuenoe 
of the shows is spread over a wider area. 
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AGEIOULTURAL PUBLICATIONS. 

1 am glad to report that interest is maintained in the issue 
of literature relating to agricultural subjects in all parts of 
the West Indies. The Bulletin of the Department of Agri- 
onlture at Jamaica and the Jinirnal of the Jamaica Agricultural 
Soc’iety take a high place amongst such literature. 1 would 
also mention the quarterly Bulletin issued by the Botanical 
Department at Trinidad, and the Pmceedings of the Trinidad, 
Grenada, and Dominica Agricultural Societies. 

It is encouraging to find that the public press affords 
increasing amount of space to the discussion of agricultural 
subjects,, and to the diffusion of information bearing on local 
industries. This is a feature 'which cannot fail, eventually, to 
have a beneficial influence in ux)-lifting the general prosperity of 
the West Indies. 

The Imperial Department of Agriculture has continued 
the publication of the fortnightly Agricultural IVeivs, and the 
quarterly West Indian Bidletin. In addition, i)amx)hlets have 
been issued, embodying the results of experiments with seedling 
canes and manures, the cultivation of cotton, oranges and 
tobacco,and hints to intending settlers, and also Annual Progress 
Reports (nine in number) on the several Botanical and 
Experimental Stations, Agrienltural Schools, and Agricultural 
Education. A Blue Book Report on the ‘ Working of the 
Inqierial Department of Agriculture in the West Indies’ was 
presented to Parliament in Ajiril 190(5. 

FUTUUK OF THF IMPKIUAL DKPARTMFNT OF A(HIl( UI/rURK, 

As recently announced in Parliament, His Majesty’s 
Government has decided to piovide for the Imijerial Depart¬ 
ment of Agriculture lor a further term of five years, from 
April 1, 1908, to March 31, 1913. It has been laid down that 
whilst the Home Treasury will still continue to bear a propor¬ 
tion of the cost of the Ik^iiartment, the grant will gradually 
diminish on a progressive scale from iil4,420 for 1908-9 to £7,000 
for 1912-3. During that period from 1908-9 to 1912-8, the 
Imperial Commissioner of Agriculture (with the approval of 
the Secretary of State) will confer with the Colonial Govern¬ 
ments concerned with a view to obtaining, ns from April 
1907, increasing mid (if })ossible) progressively increasing 
contributions towards the (*ust of tlie local agricultural 
institutions from such colonies as may bo able to afford them. 

It is hoped that tlu‘ proposal of the Imperial Governmeui 
to assist these colonics to continue the work of the Imperial 
Department of Agriculture for a further xieriod of five years 
will be acceptable to the colonies ctmceined, and that the 
several Legislatures will contribute, ns far as their means will 
l>ermit, tow^ards the support of the agricultural agencies now 
existing amongst theun. It is intended that the contribution'^ 
from colonial funds will be devoted entirely to local purposes. 
No portion will be required for the maintenance of the Head 
Office. It is undeil>(tood that the continuance of grants from 
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Imperial funds for the support of local iustitutions will be 
conditional on their remaining to the same extent, as at present, 
under the general control of the Imperial Commissioner of 
Agriculture. 

I believe it is now recognized that the existence of 
a central authority in agriculture is essential for the fuller 
development of these colonies. Such a central authority would 
be available to take such steps as are advisable and necessary 
to improve and increase the quality and quantity of agricultural 
pixiduction, to cheapen its cost by new and superior processes, 
and to diminish wastage and loss by disease and other avoidable 
causes. 

In addition, it would fulfil other functions, such as to collect, 
elaborate, and examine technical and economic Information in 
♦ regard to the cultivation of the soil, its productions—whether 
animal or vegetable—and the best openings for tlie disposal of 
agricultural produce. It will also notify the occurrence of new 
diseases of plants and animals, the circumstances favouring the 
spread of such diseases, and the most economical and effective 
way of dealing with them. Such a central authority might 
also bring together facts relating to agricultural operations, 
insurance and credit in other countries, and advise the several 
Governments and Agricultural Societies in promoting and 
organizing undertakings for the general development of 
agricultural interests. 

With the experience of the past years before us, it should 
be possible to widen the scope of the operations of the Imperial 
Department of Agriculture and bring them into still closer 
touch with the requirements of these colonies. 


llis Grace the Archhishop op thr West Indies : Your 
Excellency, My Lords, Ladies and Gentlemen,—I have risen to 
move a vote of thanks to Sir 1 Daniel Morris for the Address to 
which we have just listened. I came to this meeting under the 
unusual and happy feeling that I had nothing to do to-day but 
to sit and listen. I do not mention that by way of excuse, hut it 
would have been convenient to me, with the view of trying to 
shorten what I may wish to say, if I had known before entering 
the room that I was going to move this vote of thanks. 
However, I do it with the greatest possible pleasure, and with 
the conviction that the West Indies generally owe to Sir 
Daniel Morris very much for that which is, at present, a reason¬ 
ably satisfactory prosperity, and I hope that this will before 
long develop into a larger prosperity. 

As I have now for very many years watched the career of 
Sir Daniel Morris, I liave realized how the daily duties of a man, 
who seeks to do his utmost, constitute a preparation for things 
that he may not have expected, but which, under God's 
providence and the nation's needs, may have been lu store for 
him. It is owing to the wide experience which Sir Daniel 
Morris has gained during many years, together with an 
intensity of conviction and a deep interest in his work, that 
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he has been able, in these later years, to accomplish so much by 
means of the Imperial Department of Agriculture in behalf of 
the West Indies, I know that one part of Sir Daniel Morris’ 
work—perhaps the most difficult part—has been the smoothing 
away of difficulties, the combining of the interests and efforts 
of individuals of various opinions and positions, who had 
previously either not thought much or had not taken effective 
steps to bring their views into practical operation. All this 
has needed knowledge and experience, determination, persistent 
effort, and the power of conviction, and I congratulate Sir 
Daniel Morris and the West Indies on the fact, that the 
Imperial Department of Agriculture for the West Indies has 
been brought to a point where there is an identity of feeling as 
regards the value, importance, and necessity of united effort 
to promote agriculture in these colonies on lines at once 
practical and scientific. (Cheers.) 

It is a happy circumstance that the generosity of Sir 
Alfred Jones has enabled Sir Daniel Morris to bring about the 
holding of this Conference in Jamaica, and also made it 
possible for us to welcome to Jamaica men of knowledge and 
ex]>orience, in the hope that we may secure the benefit of 
their suggestions an<l criticisms upon our efforts in this 
colony. 

One of the things I am most gratified about in these 
later years is that the old spirit that there is nothing to 
learn is dying out, if it is not already dead. (Cheers.) 1 remem¬ 
ber that at one of the earliest meetings we had in a country 
district, all the village people and the surrounding folk came to 
listen to a lecture delivered by one of our Agricultural Instruc¬ 
tors. The meeting was presided ovei by my late coadjutor, 
Bishop Douet. The lecture was largely on the use of manure, 
and when it was over the Chairman asked for (piestious and 
criticisms. An old black man got up and said : ‘ Well, Bishop 

I do not believe much of what the lecturer tells us to-niglit. 
God Almighty mek de Ian, and no man can improve ’pon 
dat.* (Ijaugliter.) I think there was mt>re devotion in that 
statement than ignorance of science. 

Wo have endeavoured, in these later years, to put 
elementary education, and to some extent secondary education, 
on such a footing that while not neglecting that training 
of the mind generally, which is always useful, there should 
be a special effort to fit members of the younger generation 
for their future life and to interest them in the agri<‘ulture 
of the country. The idea is not to make them trained 
artisans or trained agriculturists, but to surround them with 
an atmosphere of agricultural interests, to fill their young 
lives with the feeling that it is no dishonour to work 
upon the land—further, to regard plants as living things which 
God has made and man must take care of. 

Sir Daniel Morris made reference to one point which 
I will briefly touch upon, and that is, the Brussels 
Convention. It is another happy result of the circumstances 
which have brought us together to-day, that we have also, 
besides those officially connected with the Conference, some 



well-known representatives of the British Parliament* men 
whose career some of iis have watched for many years, whose 
life work is known, and whose names are household words 
all over the Empire. (Applause.) I am glad they are here 
to-day, and I wish more of such representative men could come 
from time to time to visit the West Indies. 

Some of ns feel continually that one of the difSculties of 
our colonial life, and especially in the smaller colonies, is that 
there is danger of our being like the shuttle-cock, twisted and 
turned and moved about from party and not from Imperial 
considerations What I mean is this: that I do not think that 
the Army and Navy and certainly colonial affairs should 
become a matter of discussion or debate on party lines. (Pro¬ 
longed cheers). There is a practical rea'^'On for that, and it 
comes out of the address. Sir Daniel Morris is going to pro¬ 
pound three (juestions as to the effect of the Binissels Sugai 
Convention in connexion with the sugai* industry in the West 
Indies. What effect it has had? What are the present pros¬ 
pects? And what is the future likely to bring forth? My 
point is that, unless there is likely to be some continuity of 
administration in matters like tliat, it is impossible for those 
colonies ever to establish large and snecessfnl industries. 
(Cheers.) What is the chief value of tlu' Brussels Convention 
to UM? Stability. Knowing that the industry is on a natural 
level. Now, what eaii we do, if eveiy three years a change of 
Government means a eliange of policy and the upsetting of 
everything? It may be answered that the British (tovern- 
ment is not the only Government coneeined. Of course not. 
But the British Government, if it chooses to go into the 
Convention with a strong hand as it did on the last occasion, 
may always turn the scale. (Cheers.) I hope Sir Daniel Morris 
will obtain full, intelligent answers to the <iuesbions put by him, 

And again, as to the existence of the Imperial Department 
of Agriculture. My earnest hope is that that Department will 
be continued. (Cheers.) I think it is of the greatest possible 
advantage to all the West Indies. With due regard to local 
control of moneys raised, I think it would be of great value for 
Jamaica to be connecte<l with that Department more than it is 
at present. I am glad to see that the present Government has 
pledged itself to continue the grant for the next live years, and 
I think our local people should do what they can in the matter. 

I am afraid I have occupied you too long, Mr. President, but 
I desire to express to you the greatest thanks for the admirable 
Add 1*688 that you have delivered, and—I should like to add 
personally—for your services to the West Indies. (Applause.) 

The Hon. B. Howbli.. Jonbs (British Guiana): I feel ic my 
duty as a member of this Conference to accept the duty 
imposed upon me by ray colleagues, to thank Sir Daniel Morris, 
and to second the vote of thanks which has been proposed to 
him, for the extremely good work which he has done for the 
West Indies, I have followed closely the work of the Imperial 
Department of Agriculture; I have seen it grow from a small 
beginning to a Department of vast importance,- one which is 
locked upon with confidence, and one to which we may look 
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for a great deal of assistance and help in the future. We 
rejoice that Sir Daniel Morris has persuaded the Imperial 
Government to continue the Department for another term of 
five years. 1 hope they wiil continue to give us that assistance 
until they see us grow to manhood, and see these colonies 
resume their former position as gems in the British Crown. In 
seconding this vote of thanks to Sir Daniel Morris, I think 
I should be neglecting my duty if I did not also, through him, 
express our grateful thanks for the assistance which has been 
rendered by those who form the establishment at the Head 
Office at Barbados. Moreover, I do not think I shall create 
a feeling of jealousy if I particularly mention the name of 
Mr. John R. Bovell. (Applause.) Mr. Bovell’s researches in 
raising sugar-canes from seed, carried out at Barbados, 
and the advice given by him to planters were the first real 
steps towards the knowledge which we have since gained in 
growing seedling sugar-canes. We in the West Indies look 
upon Mr. Bovell as one of our most able authorities, and Sir 
Daniel Morris will acknowledge that he is his right-hand man, 
in many ways. 

The President, in responding, said: I feel more than eom- 
poiisated for all the trouble I have had in arranging for this 
Conference by the very kind reception winch the Imperial 
Department has received in this island to-day. I thank His 
Grace exceedingly for the very able speech he has made, and 
for the thoroughly interesting manner in which he has reviewed 
the jxjsition of agricultural efforts in the West Indies. I also 
thank my friend Mr. Howell Jones for the kind words that 
have fallen from him. I am glad that he drew attention to 
the valuable services rendere<l by the officers of the Depart¬ 
ment who so loyally and effectively assist my efforts. 1 entire¬ 
ly agree with what has been said in respect to the special 
services rendered by Mr. J. R. Bovell, and I would also men¬ 
tion how much I am indebted to the excellent work 
done in the Leeward Islands by Dr. Francis Watts. (Ap¬ 
plause.) There are other indefatigable workers scattei^ed 
thi*oughout the length and breadth of the West Indies imbued 
with the same spirit, and the success of the Department is 
due to the hearty co-operation of all such men. I may also 
add that the Department has consistently received cordial 
assistance from the several Governors and Administrators and 
€k>vernment officials generally, as well as from the Presidents 
and members of the Agricultural Societies, and numerous 
individual planters scattered over the whole of the West Indies. 
Therefore, what is presented to you to-day is the result of the 
combined efforts of all who are interested in the welfare and 
prosperity of these colonies, (Applause.) 

The following Ck>mmittees were then appointed 

Sugar Oommittbb: Hon. P. J. Clarke (Barbados), Chairman ; 
the Hon. B, Howell Jones (British Guiana); the Hon. Carl 
de Verteuil (Trinidad); the Hon. Lieut.-Colonel Ward 
(Jamaica); Messrs. George Carrington (Barbados); G. D. Murray 
(Jamaica); G, E. Sealy (Barbados); and C, B. de Mercado 
(Jamaica)^ Secretary. 



24 


Education Committrr : His Grace the Archbishop of the 
West Indies (Jamaica), Cliairman; the Bishop of Barbados; 
Canon Simms (Jamaica); the Hon. Dr. Francis Watts 
(AntiKua); Professor Oarmody (Trinidad); the Hon. C. T. Con- 
dell (Si. Lncia); Messrs. H. W. Sconce (British Gniana); 
A, B. Macfarlane (Jamaica); Geo. Hicks (Jamaica); and 
J. R. Williams (Jamaica); and the Hon T. Capper (Jamaica), 
Secretary. 

The President mentioned that, after the recess, the Confer¬ 
ence would resume at 2.30 p.m. and take up the consideration of 
subjects affecting the Sugar Industry. On Tuesday at 10 a.m., 
they hoped to discuss points connected with the Cacao, Fruit, and 
Lime lndu.strios. On Tuesday afternoon, beginning at 2.30 p.m., 
they would hope to take up the Cotton Industry. On 
Wednesday morning, it was proposed to deal with the Rubber 
Industry and to follow with Agricultural Credit and Loan 
Banks. On Thursday morning they would hold their last 
sitting, when there would be a general discussion on the results 
of the Conference. He would urge the regular attendance of 
the representatives during the sitting of the Conference in 
order to deal adequately with the business to be brought 
before it. 

The Conference then adjourned for luncheon. 

The Conference re-assembled at 2.45 p.m. 

The Presidknt: Before beginning business this afternoon, 
I have been asked to place before you a Resolution to the follow¬ 
ing effect:— 

* We, the members of the West Indian Agricultural Con¬ 
ference assembled at Jamaica, desiie to express our humble 
loyalty to Your Majesty’s per.sou and Throne and the hope tliat 
during Your Majesty’s reign the West Indian Colonies may 
again be amongst the most prosperous of Your Majesty’s 
dominions.’ 

I would invite the Hon. F. J. Clarke, to move that Reso¬ 
lution. 

The Hon. F. J. Clarke (Barbados): I feci a great honour 
has been conferred on me in being asked toi)roi)OSo this Address 
of Loyalty to His Majesty the King. The people in these 
colonies have always been noted for their loyalty to the Throne 
in times of prosperity and adversity, and it is very fitting that 
at this Agricultural Conference, at which representatives from 
all the colonies in these parts are present, we should express 
our sentiments of loyalty. Some of these colonies have been 
under English rule since their settlement, some have been 
acquired by conquest, and some by treaty ; they have seen 
days of great prosperity; they have seen days of great ad¬ 
versity. But in one respect there has been no change, 
and that is in their loyalty to the person and Throne 
of their Sovereign. (Cheers.) There is a story to the effect 
that when King Charles was in trouble with his Parlia¬ 
ment, the people of Barbados iHi.ssed an Address of Loyalty, 
and they concluded with the assurance that His Majesty need 
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not make himself uneasy as to the doings of Parliament, as they 
were (jiiite prepared to stand by His Majesty, and to see him 
through his trouble. (Cheers.) I have great pleasure in 
moving this Address, and I hope that this Conference which is 
now sitting may assist in restoring again the prosperity which 
once reigned in this part of His Majesty’s dominions 
(Applause.) 

The Hon. B. Howkll Jones (Britisli Guiana): I have very 
great pleasure in seconding the motion proposed by Mr. Clarke. 
It requires no words from me to endorse all that he lias said. 
It will be taking up too much of the time of the Conference if 
I attempted to give any historical account of the loyalty which 
has been shown, and how in the late wai' in South Africa the 
colonies volunteered to send representatives to the front to 
fight Britain’s enemies. 

The Resolution was put and carried with applause. 

The President : There is a further Resolution to be sub¬ 
mitted to you, which is as follows:— 

‘ We, the members of the West Indian Agricultural 
Conference assembled in Jamaica, desire to express our deep 
appreciation of the action taken by His Majesty’s Government 
in proposing to continue the valuable work of the Imperial 
Department of Agriculture in the West Indian Colonies, which 
they regard as essential to the future well being and prosiierity 
of this portion of His Majesty’s dominions.' 

Tlie Hon. R. Craio (Jamaica): I have great pleasure in 
asking the Conference to accept this Resolution. I feel that 
after what has been so very ably said this morning, it requires 
no words of mine to make it acceptable to you. 

The Hon. Cari. de Vertbuil (Trinidad) had great 
pleasure in seconding the Resolution, which was carried 
unanimously. 


PROCEEDINGS OP CONFERENCE. 

The regular business of the Conference was then procceiled 
with, and the pai)ers and discussions on results of experiments 
in connexion with the Sugar Industry were opened by a Paper 
read by the Hon. H. H. Cousins, M. A., on ‘ Seedling Canes at 
Jamaica.’ This was followed by a paper read by the Hon. 
Francis Watts, C.M.G., D.Sc., on ‘ Sugar-cane experiments in the 
Leeward Islands,’ and then Mr. J. R. Bovell, F.C.S., F.L.S., 
proceeded with a paiier on ‘Sugar-cane experiments at Barba¬ 
dos.* It was during the reading of this paper that the 
disastrous earthquake, that caused considerable ruin in Kingston 
and its environs, took place, and the Conference was con¬ 
sequently adjourned. 

The Conference was resumed on board the ‘Port Kingston ’ 
on Saturday, January 19, during the return journey to Barbados, 
when particulars were given of the Cotton Industry in thn 
various West India Islands by the Hon. Francis Watts, Mr. J. R. 
Bovell, and Mr. W. N. Sands. 
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WEST INDIAN AGRIOULTCTRAL 
CONFERENCE, 1907. 

(CONTINUED.) 

In the previous pages a brief aocount of the Prooeedings of 
the Conference has been given. It is now proposed to publish 
in full the principal papers in the order in which they have 
been submitted:— 

SUGAR INDUSTRY. 


SEEDLING CANES IN JAMAICA. 

BY THE HON. H. H. COUSINS, M.A., P.C.8., 
Government Analytical and Agricultural Chemist, Jamaica. 

The oldest variety of cane grown in Jamaica appears to be 
the dark cane which is still to be found on the ratooning 
estates on the northside of the island, and remains a popular 
variety with the small settlers. The Bourbon and Otaheite canes 
were introduced in 1796, the latter by Captain Bligh, while the 
former is supposed to have been brought from Trinidad. 
Until quite recently, the canes grown on sugar estates in 
Jamaica were practically limited to the White Transparent 
or Mont Blanc cane (which would appear to be identical with 
the sO'Called Otaheite cane introduced by Captain Bligh), the 
Bourbon or White cane, and the Creole or Ribbon cane. The 
Mont Blanc has made the most headway, and may now be 
taken as the standard cane for Jamaica, while the Bourbon is 
limited to a few upland estates, and the Creole cane is 
gradually being replaced by the Mont Blanc on the ratooning 
estates. 

Previous to the first introduction of seedling canes by 
Messrs. Harrison and Bovell, the Department of Public 
Gardens in Jamaica had obtained a good number of cane 
varieties from other parts of the world. Mention might be 
made of the Selangor cane obtained from Martinique in 1871, 
and of the importation of a collection of varieties from 
Mauritius in 1882. In his Annual Report for 1888, Sir Daniel 
Morris, as Director of Public Gardens, reported sixty varieties as 
being under trial at Hope. 

Many of these canes were distributed to estates, but none 
proved of real value, and planters were compelled to admit 
that the foreign canes were inferior to those at present being 
cultivated in the island. 

In 1892, tops of the new seedling canes were obtained 
from Demerara and these were distributed to estates. Of 
these,'O. 95 proved the most popular, and this cane has been 
grown on a fair scale on several estates. Experience has 
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shown that it does best on light soils with irrigation, and D. 95 
has yielded remarkable returns on such estates as Albion and 
Mona under these conditions. Where the drainage is in any 
way deficient, I). 95 is a failure, and it has not proved itself 
to be a cane suitable for the majority of sugar estates in the 
island. 

In 1899, tops of the promising Barbados seedling B. 147 
were imported, and when a stock was obtained at Hope 
Gardens, it was distributed in fair quantities to estates. On 
the whole, B.147 has nOt proved itself an all-round cane in 
Jamaica, although mention should be made of its proved 
drought-resisting powers in the trials in Trelawney, where it 
stood out as the finest cane under these conditions. 

In 1901, a stock of the Barbados seedling B. 208 was 
obtained from the Imperial Department of Agriculture, and 
this bids fair to prove the most valuable cane yet introduced 
into Jamaica. 

Before the operations of the Sugar Experiment Station, 
the seedlings sent out from IIoi)e were left entirely to the 
unassisted control ot the estates, with the natural result that 
the varieties became mixed, and an interesting collection of 
cane varieties was frofpiently treated as one single seedling 
cane. In Uhj absence of all accurate field and chemical control, 
it is not surprising that the wrong varieties were frequently 
selected for propagation before their imperfections were 
established. Until quite i^econtly, the name ‘D. 95’ was on 
many estates applied to any seedling cane quite irrespective 
of its original and imoper name. Some of these so-called 
‘ D. 95 ’ seedlings have achieved a local fame, and it is still 
necessary to see a ‘ D. 95’ cane growing on a Jamaica estate 
before it can be accepted as the true sort. In 1901, I visited 
an estate wheie 50 acres of ‘ D. 95,’ were claimed to be growing. 
Examination showed that there were at least eight or nine 
different varieties masquerading under this title, and 1 failed 
to find a stool of the genuine variety. 

In 1902, systematic woik in the selection of seedling cane 
varieties was commenced by a trial of some 100 varieties at 
Hope for i)reliininnry selection, and, with the new machinery 
created by the founding of the Sugar Experiment Station in 
1904, it ha.s been possible to carry on systematic trials and 
selections at Hope, and gradually to extend the most promi.sing 
varieties to estate trials under the guidance of the station. 

Of cane varieties recently obtained from the Director of 
Science and Agriculture in British Guiana, D. 625 appears to 
be a cane of great promise, and it is being propagated at Hope 
as fast as possible so as to obtain a good supply for distributing 
to estates. 

Over 100,000 tops were distributed from the Sugai* 
Experiment Station at Hope duidng the past year, and nearly 
every estate in the island has received stock of the best canes 
for trial. 

At first we had great difficult^’' in securing the delivery of 
the tops and cuttings in good condition, but by the use of 
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sacks, instead of barrels, a great improvement has been effected 
in this respect. 

The safe transit of cuttings has been found so variable 
that our distribution is now limited to tops only, unless 
cuttings are particularly asked for. 

We are now raising 8,000 seedlings each year, and some of 
the finest seedlings show good promise. Next year the best of 
these will be tested on estates in the different sugar districts 
of the island. 

The great increase in the spread of this work has been 
made possible by the ax^pointment of a Superintendent of 
Field Experiments, and it is now aiiparent that the value of 
seedling canes is being tested under reasonably reliable 
conditions all over the island. 


SnaAB-CANE EXPERIMENTS IN THE LEEWARD 

ISLANDS. 

BY THE HON. FRANCIS WATTS, C.M.O., D.Sc , FJ.C., F.C.S., 

Government Analytical Chemist and Superintendent of 
Agriculture for the Leeward Islands. 

It has already been explained on several occasions that 
the sugar-cane experiments in the Leeward Islands fall into 
two categories—the experimental cultivation of new varieties 
of canes in order to ascertain which canes are likely to prove 
most useful and profitable, and experiments with various forms 
of manures and manurial treatment to obtain information for 
the guidance of planters in the treatment of their crops; com¬ 
paratively little work having been done in raising new canes 
from seed. 

At the last Conference, held at Trinidad in January 1905, 
an account was given of the manner in which the experiments 
had been conducted, and of the principal results which had 
been obtained. Since that time the work has been continued 
and advantage may be taken of this present Conference to 
l>laeo on record what has been done in the interim and to 
indicate, briefly, the lines on which it is thought desirable that 
future investigations should be carried on. 

EX:i^EElMENTS WITH VARIBTIBS^JOP SUGAR-CANES. 

Although the fact has been referred to on many occasions, 
it is necessary to state that in the first instance, interest in 
new varieties of sugar-cane arose chiefly from the disastrous 
prevalence of diseases amongst the canes grown in the Lee¬ 
ward* Islands, so that planters were impell^ to seek for new 
varieties in an effort to save their most seriously threatened 
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industry, immunity from disease being of more immediate and 
pressing im}X)rtance than the questions of quality and increased 
saccharine richness. How acute the trouble was, may be gathered 
from the fact that the quantity of sugar produced in Antigua 
during the crop of 1895 was only 6,685 tons, whereas the aver¬ 
age annual output for the previous fourteen years was 13,113 
tons. The critical period for St. Kitt’s-Nevis came five years 
later than for Antigua, when, in the year 1900, the export of 
sugar from St. Kitt’s-Nevis fell to 7,495 tons, the average for 
the previous nineteen years being 15,865 tons. Under these 
circumstances, freedom from disease was the point to which the 
planter attached most importance. 

Fortunately, the work of the Experiment Stations had 
arrived at a point where relatively immune and valuable canes 
could be provided in substitution for the disease-stricken kinds 
then employed. Some little time was necessarily occupied in 
efTecting the substitution, but in the end it was practically 
complete, and with the most satisfactory result, so that at the 
liresent moment sugar-cane diseases cause the planter in the 
Leeward Islands comparatively little anxiety, too little anxiety 
1 am inclined to think, for I believe the position would be 
a safer one, were he to give the subject such careful and constant 
consideration that there may be no risk of unobserved diseases 
invading the cane-fields and establishing themselves before 
the planter is aware of their existence. 

Since the substitution of healthy for diseased canes, the 
interest in varieties has naturally gravitated in the direction 
of ascertaining the richest and most vigorous cane for cultiva¬ 
tion under the varied conditions of soil and climate obtaining 
on the various sugar estates. These variations are such tliat 
each planter may find that it is necessary, or at least advisable, 
for him to follow the experiments closely and make such 
a selection of canes as will suit the peculiar circumstances of 
the estate in which he is interested. The manner in which the 
experiments have been conducted has been devised largely 
with this object in view. 

The experiments consist in the planting of a number of 
selected varieties in fields in the course of ordinary cultivation 
in sugar-cane; the planting is superintended by an officer of the 
Department of Agriculture, and the cultivation of the experi¬ 
ment plot is carried on concurrently with that of the rest of 
the field, of which the experiment plot forms a normal part. 
The plots are indicated by the labels employed for the 
different varieties of cane. This goes on until the canes are 
ready for reaping, when the Department of Agriculture super¬ 
intends the cutting and weighing of the canes under exi)eri- 
ment, at the same time taking samples for crushing in a small 
mill in order to ascertain various necessary facts concerning 
the quantity'and quality of the juice afforded by the canes of 
all the plots when tested under uniform conditions. 

In all this work the co-operation of the planters them¬ 
selves is earnestly sought. In many instances, this is willingly 
and intelligently given ; sometimes, however, instances are met 
with in which subordinate officers of sugar estates feel that 
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the experiments impose extra duties in which they, individu¬ 
ally, have little interest. The work of conducting experiments 
would be lightened and the results be made more usefully 
applicable, if the owners and attorneys of estates would 
encourage employees to take a lively interest in the work, and 
were to lay stress on the desirability of having the expei'i- 
ments carefully attended to, so that an intelligent statement 
of the results could be given at any moment for the guidance 
of affairs on the estate. 1 should like it to be felt in every 
instance that the work of experiment is an estate duty aided 
by the Department of Agriculture, rather than a Department 
of Agriculture duty aided by the estate. 

In the ordinary course of these experiments, we have in 
each year 760 plots of varieties of canes in Antigua and 800 in 
St. Ititt’s.a total of considerably over 1,000 ex|)eriments in this 
direction alone. These are arranged at eight stations in 
Antigua and seven stations in St. Kitt's. There are also 
additional experiments with canes not introduced into general 
distribution. 

Owing largely to climatic conditions, it has not been found 
possible to raise many new seedling canes at Antigua, and 
but little has been done in this connexion at St. Kitt’s; the 
work of experiment has, therefore, largely consisted in cultivat¬ 
ing selected varieties which have been supplied from other 
places, and in this particular we are most largely indebted to 
Barbados and British Guiana. 

During the years in which these experiments have been 
carried on, a large number of canes have been experimented 
with; many of these have been discarded, and experiments with 
them discontinued, owing to the substitution of other and 
better canes. The position may be indicated by statements 
taken from the report of last season’s work, now in the press. * 

At Antigua, twenty-one varieties wen* distributed for 
experimental cultivation, as plant canes, each in duplicate at 
eight stations. The average results obtained are shown in 
Table I. 

In dealing with these results it must be remembei’ed that 
the season was one of disastrous drought, during which the 
sugar production of the whole island, and consequently of the 
experiment plots, was reduced far below the normal. The figures 
have, however, considerable comparative value. 

Some sixteen varieties have been under experimental 
cultivation aH*plant canes on a large number of plots during five 
years : it is interesting to take the average results obtained 
during that period in the case of each cane; the results are 
given in Table 11. 

As some of the most promising canes have not been under 
experimental cultivation at Antigua for so long a time as five 
yeats, they are not referred to in the last table; amongst those 
so excluded are D. 625, D. 100, B. 808, and B. 876. 

* Since published ax ^Sugar-cane experiments in the Leeward Islundb, toi 
1905*6, Fart 1, and Pamphlet 40, by the Imperial Department of Agriculture. 
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ANTIGUA.-PLANT CANES. 

Means deduced from H plots of each variety of Cane. 


No. 

Name of Caue. 

Cane. 

JUXCB. 

SUCHOSE. 1 

Tons per acre. 

S 2 

Is 

o ® 

Qs 

1^ 
'S p 
O 1 

p 8 

1 O 

ftH-3 

tt) 

Pounds per 
acre in Juice. 

1 

D. 

625 (‘ G.’)*. 

28-3 

3,337 

1179 

1-931 

0,516 

2 

B. 

156. 

25-7 

2,888 

112-4 

1-919 

5 , 544 ' 

3 

D. 

109. 

22-9 

2,503 

118-2 

2-060 

5,187 

4 

Sealy Seedling . .. 

22-4 

2,570 

114-7 

2-016 

5,111 

5 

B. 

208 . 

20-4 

2,249 

110-3 

•2114 

4,664 

6 

Queensland Creole t .. 

211 

2,291 

108-6 

2-036 

4,580 

7 

B. 

393 . 

18-0 

2,097 

116-5 

2-147 

4,479' 

8 

B. 

370 . 

208 

2,201 

105-8 

2-003 

4,896 

» 

Mont Blanc . 

19-4 

2,147 

110-7 

2-046 

4,-233 

10 

Burke . 

19'8 

2,152 

108-7 

2-008 

4,226 

11 

B. 

306 . 

18-0 

2,118 

117-7 

2-028 

4,150 

12 

D. 

74. 

18-9 

2,‘248 

118-7 

1-912 

4,097 

13 

B. 

109. 

17-9 

2,024 

113-1 

-2-073 

4,086 

14 

D. 

99 tt . 

18-3 

2,084 

113-9 

2-055 

4,059 

15 

Red Ribbon . 

18-2 • 

2,038 

112-0 

2-058 

4,038 

16 

1) 

116. 

19-0 

2,174 

114-4 

1-800 

3,938 

17 

White Transparentt. 

17-6 

1,028 

109-5 

2-093 

8,882 

18 

B. 

147** . 

16-5 

1,948 

118-1 

2-005 

3,831 

10 

T. 

211 ttt . 

10-5 

1,916 

116-1 

2-151 

3,745 

20 

D. 

115. 

16-4 

1,803 

110-0 

1-932 

3,430 

21 

D. 95**. 

18'4 

1,542 

115-0 

2-089 

3,111 

22 

D. 180. 

14*4 

1,453 

100-9 

1-950 

1 

3,045 


t 


Mean of 8 plots only. 

ti 11 12 ,1 It 

„ „ n ,, 


ff Mean of 10 plots only. 
111 »j »» 7 »» *> 


»> »» 












Table II. 

ANTIGUA.—PLANT CANES. ‘ 

Means for five years.—Deduced from 74 plots of each 
'variety of Cam. 


No. 

Name of Cane. 

Means of 
sucrose in pounds 
per acre 
for five years. 

1 

B. 208* . 

8,437 

2 

B. 156* . 

8,080 

3 

Sealy Seedling* . 

7,869 

4 

B, 306t . 

7,582 

5 

B. 109tt . 

7,393 

0 

D. 95tt ...• . 

7,250 

7 

D. 74 . 

6,918 

8 

D. 130t . 

6,906 

9 

Mont Blanct. 

6,650 

10 

White Transparent*. 

6,490 

11 

Burket ... . 

6,334 

12 

Red Ribbontt. 

6,322 

18 

D. 116 . 

0,280 

14 

Queensland Creole** .. 

6,193 

15 

D. 115t . 

5,881 

16 

■B. 147U . 

5,740 


* Mean of 72 plots only. ft Mean of 71 plots only. 


M »* 
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Table III. 

ANTIGUA.- HATOON CANES. 

Meann dediwed from 10 plotn of each va7‘iety of Cane. 




Cank. 

JtTK K. Sucrose. 

No 

Name of CJime. j 

! 

j Tons per acre. 

Gallons 
per acre. 

* Gallons 

j per ton. 

Pounds per 
'gallon of Juice. 

' Pounds per 

1 acre in Juice. 

J__ 


D. 10«* 

160 1 

1,900 

114 5'1*994 

3,7891 


Sealy ^oedlniK * 

14-8 j 

1,698| 

1147 1947 

3 , 307 ' 


B. 306t 

12*1 1 

1,445 

ll«-5j 1 990 

2,8761 


I) 95 

11 8 

l‘303 

115-512-076 

2,830* 


B. 117t 

12 6 

1,401 

1160 1 924 

2,811 


B. 15« 1 

13-3 i 

1,433 

1 107 8| 1 934 

2,772 


Mont lilaiK* ^ 

11*4 1 

1,257| 

110 5l2-186i 

2,748 


B. 37(1 . 

12 2 1 

1,305 

107 Ol 2-OOOj 2,688' 


Bmke1 

11 4 ' 

1,222| 

107-2| 2-101 

2,5671 

10 

B. 393t 

11 5 

l,292l 

1 112 4' 1-986 

2.566| 

11 

D. 71 

11 7 

1,328 

1113 5' 1 898l 

2,52ll 

12 

Rod Rtbbou 

11 2 

1,207 

j 

' 107 8 2 050 

2,475' 

13 

White TransiMvrentt . 

10-9 

jl.lOT' 

107*lj2 105 

2,456j 

14 

B. 208 

100 

1,138 

113-8' 2-085 

2 , 373 ] 

15 

n. lie .. 

1 IM 

1,243 

112 Oj 1-895 

2,3551 

16 

Qtieeuslaitd Creoh* 

i 110 

1 

1,135 

103 2j 2-070 2 , 349 ! 

17 

D. 99* 

13*4 

} 1,585 

114-611-302 

2,305 

18 

B. lOOtt 

10 0 

11,101 

1101^ 1-985 

2,185 

19 

D. list 

9*9 

1,098,110 91 1 912 

2,099 

20 j 

D. 180 

1 8*6 

952 

,110 7 l-947j 

1,801 


* Meunti «f 13 plots onlj + Metuks of 16 plots oiil> tt Moans of 14 plots onlj. 
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Tablb IV. 

ANTIGUA.-^RATOON CRANES. 

MeUHH for four years.—Deductnl from 5J plots of each 
variety of Cane. 


No. 

Name of Cane. 

1 Means of 

[sucrose in pounds 
per acre 
for four years. 

1 

1 Sealy Seedling 

4,752 

2 

B. 30«** 

1 4,500 

8 

B. 10«** 

1,298 

1 

D. 95 . 

4,248 

5 

B. 208 . 

4.20i; 

6 

B. 15flt . 

4,153 

7 

Mont Blanc 

1 3,891 

8 

D. 130t . 

3,821 

9 

D. 74 . 

3,815 

1 

10 

Burke] 

3,770 

It 

B. 147** . 

3,761 

* 12 

White Tranhpaicnt. 

3,743 

• 13 

D. 116 . 

3,624 

14 

D. 115* . 

3,537 

15 

Queensland Creole . 

3,385 

16 

Red Ribbon 

3,266 


After the reaping of the plant canes, work is continued on 
the plots, so that first ratoons are grown and reaped under 
experimental conditions. The results obtained last season are 
set forth in Table III. 

A number of canes have been under experimental cultiva¬ 
tion as ratoons for several years. Table IV gives the mean 
i^esults in connexion with sixteen varieties during four years. 

As a result of these experiments, certain selected canes are 
attracting ' the attention of planters who are extending the 
experiments by cultivating these canes on moderate*si^sed plots 
with the intention of introducing into general cultivation, such 
as their observations lead them to consider suitable. This 
particular phase of the work is important and valuable, and 
I should be glad to render assistance in developing tliis work on 
definite lines, and placing the results on record. 

The canes attracting most attention at Antigua are B. 1^08, 
B, 147, B. 15(5, B. 878, B. 898, B. 80(5, Sealy Seedling, D. 625, 
D. 9 5, D, 74, and D. 109.____ 

^ Means of 49 plots only. t Means of 50 plots only. 

** ** >» H »l X »> *» »* »> 
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The work at 8t. Kitt’a haH been eondneted on siiuilar lines. 
The results obtained last sea'-oii in reaping the plant c-arus 
were~ 

Taulk V. 

ST. KITTS. PLANT CANES. 

Means dedaced Jt nni S plots of each variety of Cane, 


Name of C'ane. 


1 , H. 234 

2 j B. 208 

H ' Sealy Seedling^ 

1 I). 110 

5 Striped Singapore 
« 1). 130* 

7 U. 109* 

8 Moiit Blniu’ 

9 1). 71 

10 (^iieeiisliUid Creol** 

11 ' B. 376 

12 White'Iu>nHpai»‘iit 

13 B. 300 

14 Burke 

15 1 I). 95 

16 , B, 393 

17 ' B. 147 

18 I Hwk Ball 

19 I B. 109 

20 ! B. 150 


Cank.i Juice. ; Src uosi:. 





0/ 

i. ^ 

0* .X 


X 3^ 




I 

5 i 

s c 

2 

Ic 1 

•-5 

si 

Cf ^ 

''C 

X 


C ^ 

si 

0 i 

O 

H 



Pi 'J 
be 

^ o 

32 ii 

4,192 

128 6 

1*026 

8,072 

27 0 

3,029 

130*1 

*2*188 

7,030 

38 4 

1,321 

I20r> 

1 *805 

7,803 

32 0 

1,185 

130*8 

1 *822 

7,625 

29‘3 

3,799 

120*7 

I *030 

7,367 

28 4 

3,041 

128*2 

1*871 

6,824 

20-4 

3,301 

112*3 

2 050 

6.706 

27 0 

1 3,020 

131*2 

1-808 0,700 

28-0 

3,744 

* 1300 

1*787 

0,680 

26 6 

3,307 

' 126*6 

1*060 

0,.59S 

27*3 

3,499 

128*2 

l-85( 

0.473 

27 0 

3,397 

125 8 

1 88*. 

0,391 

23-6 

3,271 

138 6 

1*014 

0,201 

21*5 

3,143 

( 128 3 

l-952i 0,134 

1 

20'8 

2,780 

133 

2 010 

5,004 

22*0 

2,800 

l30o' 

1-950 

5,595 

210 

2,002 

121*6 

2-0ft6 

5,472 

22 0 

1 3,040 

I 

133 0 

1-786 

.5,441 

23*5 

3,126 

j 

133*0 

1 [ 

1 1 

5,16--^ 

21*6 

2.890 

1 

133*8 

1-715 

1,955 


Moans of 7 plots only. 
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The results obtaiued in the experimental cultivation of 
sixteen varieties as plant canes during six years are as follows:— 

Tablb VI. 

ST. KITTS.—PLANT CANRS. 

Means for six years.—Deduced from J^B jAots of each 
variety of Cane. 


No. 

Name of Cane. 

Means of 
sucrose in pounds 
per acre 
for six years. 

1 

B. 208 . 

8,544 

2 

D. 116 . 

7,671 

8 

Mont Blauet 

7,441 

4 

D. 74 . 

7,360 

5 

B. 876t . 

7,118 

6 

Queensland Creole*. 

7,088 

7 

B. 306 . 

7,068 

8 

White Transparent. 

6,948 

0 

B. 893 . 

6,923 

10 

B. 147 . 

6,888 

11 

B. 109 . 

6,683 

12 

D. 95 . 

6,675 

13 

Striped Singapore**. 

6,661 

14 

B. 254t . 

6,640 

15 

Bock Halltt. 

4,999 


The results obtained from the ratoon canes in the last 
season, and from the cultivation of seventeen varieties during 
five years are given in Tables VII and VIII 


» 
' t 


Meuxifi of 43 plots only. 

It If 44 .. 


** Means of 29 plots only (four years). 

ft »» ft »» M m ft 


11 








TABliB VII. 

ST. KITT’S.—RATOON CANES. 

Means deduced from 6 plots of each variety of Cane. 


SUCROSB. 


Name of Cane. 


i JUICK, 

03 g 
§1 

d A 

is 

dS t4 { 

og. 

e8 

as, 



1 Jamaica* ... . . 

2 I). 95. 

3 I). 74. 

4 Rappoe* . 

5 White Transparent... 

6 D. 116... . 

7 B. 109. 

8 B. 147. 

9 B. 376* . 

10 Queensland Creolet. 

11 D. 115. 

12 Caledonian Queen tt.. 

13 B. 300 . 

14 B. 208 . 

15 Striijed Singai>orett 

16 Mont Blanc* ... . 

B. 393 .. 

B. 254t . 

Naga B.* 

Rock Halit t 
a U6tt 


* Means ol 4 plots only, t Means of 6 plots only, ft Means of 3 plots only. 
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Tablb Vllf. 


Sr. KITT S.-RATOON (UNRS 

MeatiH for five ffeam — Deduced from .*'> plots of each 
larieiy of Cane. 




Means of 

No. 

Name ( f Cane 

sucrose in poiindt* 
per acre 
for live yeai’'^ 

1 

n. :{0« . 

6,302 

2 

I). 95 

6,353 

3 

B. 208 

6.314 

4 

I). 115 

6,333 

5 

Jarnai<*a* 

OJOl 

1 

0 

B. 147 j 

6,004 1 

7 

I) 71 

0.040 j 

8 

I). 110 

.5,891 ' 

1 

9 

White Tirtii^paieiil 

I 

5,S85 

10 

Naga B 

5,770 

11 

Rappoe* 

5,027 1 

12 

B. 370* 

1 1 

i 5,502 1 

1 

1 Mont Blane* 

5,510 

14 

B. 100 

1 

5,537 

15 1 

1 

1 Queensland t'leolet 

! 5,301 

1 

10 

, B. 893 

1 

, 5,324 

17 

B. 254t .. 

1 

1 5,030 


The prmcit)al enuee tinder eousidenttion in St. Kitt’s are 
B. 147, B. 20S, B. 150, B. 254, Sealy Seedlinff, D 109, O. 116, 
and I). 100. 


Means of 27 plot < oiilj. 
t „ 28 „ 



INTROniTOTION OF NEW VARIETIES INTO GBNRRAI. CULTIVATION. 


Tt is iuterestiug and important to ascertain to what extent 
the newly introduced varieties have taken the place of the 
varieties formerly cultivated in these islands. In a general way, 
the substitution may be described as complete. At Antigua, up 
to about the year 1896, the Bourbon cane was practically the 
only variety under cultivation ; a few other canes were to be 
found in the fields, but they were not separately and system¬ 
atically cultivated. 

The present position is clearly shown by a return of the 
canes now growing on 8,879J acres, or about three-fourths of 
the area under canes. This is as follows :— 


White Transparent ... 6,787 acres. 


B. 208 

332 

B. 147 

297 

Sealy Seedling ... 

24(5i 

Bonrbon 

190” 

D. or. . 

177.1 

Mout Blniic 

1371 

Naga B. 

115 

B. 80« . 

125A 

B. 109 ... 

65i 

ITba . 

20“ 

B. 150 . 

8.1 

I). 115 . 

2“ 

B. 370 ... 

1 

B. 100 . 

i 

D. 110 . 

i 

Mixed varieties 

373” 


„ Being increased. 

„ Being largely increased. 
„ Appreciated on poor soils. 
„ Formerly the only cane 
grown. 

„ (Practi<*aHy identical with 
Wliitc Transparent.) 

♦» 

*« 


Total ... 8,879J acres. 


In dealing with the foregoing list it is to be remembered 
that the White Transparent cane was the one introduced 
when the Bourbon fell a prey to tlisea.se. It is regainled in 
Antigua as a ‘new variety' and, being recently introduced into 
general cultivation, there has been little disposition to make 
further*changes, except in a tentative manner, at so early 
a stage. The real position and the extent of the change can best 
he measured by having regard to the small quantity of Bourbon 
cane now cultivattHl. Evidence is not wanting that, in 
a few years, the While Transparent variety will give place 
to others. 

The substitution of new varieties for old has been almost as 
complete in St. Kitt’s, though here the story has been somewhat 
different. The acute crisis due to the overwhelming presence of 
disease amongst the canes did not reach Sb. Kitt’s until several 
years later than Antigua ; the critical year was 1900, when the 
export of sugar fell to one-half the normal quantity. At that 
time the variety most largely grown was the White Transparent; 
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there was also a considerable quantity of Bourbon ; both these 
varieties were badly stricken by disease Energetic steps were 
taken to substitute otlier varieties. Jri these efforts B, 147 was 
selected as the most suitable cane, so that the bulk of the 
sugar exported during the last two or three years has been 
derived from that cane* Many interesting stoties are told of 
the apparent ruin of some estatcvs by the ravages of disease and 
of their being rapidly restored to a condition of productiveness 
in excess of that formerly enjoyed owing to the introduction of 
the cane B. 147, which is now deservedly held in high estimation. 
It may be estimated that some 2,500 acres are at present under 
cultivation. 

This variety is late in inaturiiig and is liable to retard 
the reaping of the crop and thus disarrange the work of 
the estate This objection has additional weight now that it has 
been found that, owing to the peculiar condition of the soil of 
St. Kitt*s, it is iiossible to grow a good crop of cotton as an in¬ 
terim crop in the cane fields between May and December, while 
otherwise the laud would be lying fallow waiting for the cane 
crop. This practice has somewhat delayed the planting of the 
canes -a matter of disadvantage where B. 147 is concerned. As 
a consequence of this, additional attention lias been given to the 
cane B. 208, which matures somewhat quickly. This cane has 
been found to thrive under the conditions of soil and climate 
obtaining at St. KittV, so that the area under cultivation is 
rapidly increasing ; at the present moment it is estimated to be 
about 500 acres. Of the White Transparent there are 4,500 
acres ; of other seedlings, 500 acres ; and of Boiii’bon, 50 acres. 

Other varieties are being grown on a smaller scale, and the 
cultivation of the best of these is extended as the i)lanterR find 
them suitable for their requirements. Amongst these, reference 
may be made to T), 11(5, which is growing in favour, while 
B. 109, after trial in a miKlerate degree, is being dis(*ar(led. 

It is not easy to place a monetary value on the advantages 
which have followed the introduction of new varieties of wnie«. 
.The position may, perhaps, best be vsummed up in the statement 
that the survival of the industry is due to the introduction of 
these new varieties; but for this, it appears reasonably safe to 
assert, the industry was in danger of speedy extinction. With 
these facts before them, the planters are quite alive to the 
importance of the work, and are appreciative of the vahie it has 
been to the colony. The work of fighting disease, for the 
present, having been successful, more attention is being given to 
the other phase of the work connected with the introduction of 
new varieties of canes, namely, the possibility of increasing the 
yield of sugar, and this is the side of the work which will 
command increasing attention in the immediate future. 

If we take the exports of sugar from Antigua and St, Kitt*a 
at, very approximately, 26,000 tons, worth £200,000, and assume 
that the industry has only been benefited to the extent of 10 
per cent, (an amount which will seem moderate to those who 
experienced the ravages of disease), this would give the very 
rough approximation of £20,000 a year as the value of the 
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introduction of new varieties of canes—a sum in excess of that 
spent in maintaining the Imperial Department of Agriculture 
in its entirety. It is right and desirable that commutations 
of this kind, even of the rough character here given, should be 
made in order to bring home to those interested the magnitude 
of the interests involved. 

PRESENT POSITION OP SUGAR-CANE DISEASES IN ANTIGUA. 

Seeing that some ten yeai^s ago sugar-cane diseases were so 
rife as to threaten the very existence of the sugar industry, 
and seeing that the steps taken to improve the position appear 
to have reduced the amount of the disease in a very marked 
degree, it seemed desirable to ascertain from the planters them¬ 
selves their views as to the present prevalence of diseases, and 
thus learn whether tliere exists, so far as they are able to ascer¬ 
tain, any cause for alarm in the near future. With this in view 
I caused a circular to be issued in May 1906, directing attention 
to the principal diseases, and inviting planters to give the 
results of their observations during the immediate past. The 
object of the inquiry was two-fold: to ascertain whether, in the 
opinion of the planters themselves, there is any appreciable 
amount of disease now present in the canes and whether this 
is increasing, and also to arouse a lively and critical interest 
in the subject of cane diseases so as to prevent any insidious 
attack of disease obtaining a foothold before general attention 
is called to it. 

The following remarks, taken from the Report on Sugar¬ 
cane Experiments in the Leeward Islands for the year 1905-0, 
Part I, will serve to sum up the position :— 

In only four out of twenty-eight replies is it suggested 
that there is any appreciable amount of disease present this 
season ; the other twenty-four replies are to the effect that 
there is no appreciable aiuoiiut of disease. Of the two who 
report an appreciable amount of disease, one observer says 
that there is not very much, while the other says it is confined 
to .small patches. Anotlier reports a little root di.soase, while 
the fourth refers to injuries from insect pests. 

The replies are almost unanimous in stating that disease is 
less prevalent than during the past five years. One observer 
.says he thinks that in his district diseases are slightly more 
prevalent than last year, while another expres.ses the belief 
that the moth borer is increasing. 

The replies are conclusive evidence that the planters 
themselves regard their canes as reasonably free from disease, 
and that they think diseases are less prevalent than during the 
past five years; even those who do not expressly agree with 
these two statements only refer to small amounts of disease. 
This is important evidence and satisfactory as far as it goes, 
but it is hoped that planters will not thereby be lulled into 
a false sense of security, but rather bo stimulated to further, 
more critical, and more systematic observation during the com¬ 
ing season. 



As planters find so little evidence of disease^ notjmany 
l)oints of importance are brought forward respecting the 
diseases themselves. There are several references to the exist* 
ence of small amounts of root fungus and a smaller number to 
small amounts of rind fungus. 

Several observers express the opinion that diseases (pre¬ 
sumably fungoid diseases) are more prevalent wheie the soil 
conditions are unfavourable; for example, upon heavy, badly 
drained clay soils or upon thin, dry soils on hillsides. The 
suggestion is put forward that plant canes are more attacked by 
rind fungus, and ratoon canes by root fungus. It is admitted 
by many that the Bourbon caiio is so liable to attacks of rind 
fungus that it can no longer be profitably grown. Several 
allusions are made to small amounts of disease in the White 
Transparent cane. This disease would appear chiefly to be 
root fungus. This is somewhat significant, and planters should 
keep a careful watch upon this widely cultivated variety. 

Two references are made to the prevalence of moth borer 
in B. 208, and in one case the Uba cane is referreii to as badly 
attacked by this pest. 

There are many references to B. 147, as showing consider¬ 
able resistance to disease. It appears to offer resistance to 
root fungus- a i)oint of some importance. The manager of 
Gunthorpe’s factory states his impiession that the following 
canes show freedom from disease in the order named :B.]47, 
Sealy Seedling, B. 208, B. 109, I). 95. His observations are 
confirmed in a general manner by several observers. 

From the inquiry, we gather that the planters themselves are 
of opinion that no serious amount of disease exists amongst their 
c^nes (at the iiresent time, and that, on the whole, the amount 
is 'less than it was during the last five years—a statement of 
very considerable importance. 

Dealing with the kind of canes grown, it is admitted that 
the Bourbon is so badly attacked by disease as to be unprofitable. 
White Transjiarent is showing some signs of attack, chiefly of 
root fungus. As a variety resistant to diseases, B. 147 is well 
spoken of, and scare Sealy Seedling, B. 109, and D, 95. 

These xjoints, I think, sura up the principal views of the 
leading planters, who, I believe, hold the opinion that there 
is no immediate cause for anxiety in the matter of cane diseases, 
but they recognize that constant vigilance is necessary. 

On the whole, I concur in those views; but I am inclined to 
think that the insidious nature of the attack in the cases of root 
fungus leads planters very frequently to overlook its existence 
except in bad cases. Very often the crop may be seriously 
lessened by the presence of root fungus without any apprecia¬ 
ble amount of dead cane being seen. As is now known, the root 
fungus attacks the tips of the roots, and by destroying them 
prevents the cane obtaining a full supply of moisture from the 
soil, hence there is often confusion between the effect of drought 
(ind the effect of root fungus. My own observations lead me to 
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think that root fungiiBifl more widely distributed than planters 
imagine, and I would urge their very careful attention to this 
point. 

The remedies for root fungus appear to be the planting of 
other crops than cane for a year or two. Cotton makes an 
excellent rotation crop in this respect. There are at the present 
moment several good illustrations of this, where canes are now 
growing vigorously after a cmp of cotton in localities previous! v 
badly effected by root fungus. In the replies to questions under 
consideration, one planter directed attention to good results in 
(*ombating root fungus by growing sweet potatos as a rotation 
crop. In addition to rotation of crops, a further means of com¬ 
bating the disease lies in the selection of resistant varieties of 
cane. Of these, B. 147, Sealy Seedling, B. 208, B. 109, and D. 95 
are favourably spoken of. 

MANURIAT. KXPKRIMENT8. 

In the year 1900, in extension of work previously done, 
a seri**s of experimeiit«, calculated to ascertain tlie effect of 
various manures and combinations of manures, was instituted 
with plant canes. This series con^isled of thirty-three 
experiments each repeated on .several plots in (‘ach season : 
the plots were laid out on three estate? in Antigua and two in 
St. KitCs, a duplicate series being conducted at each estate. In 
this manner some 1,980 mannrial ex])eriments with plant eanes 
have been eonducted during the six years that this series has 
been in operation. The results of these experiments are now 
in the press (Sugar-cane Experiments in tlie Leeward Islands 
for the year 1905-0, Part II). 

Briefly expressed, the conclusions arrived at are that, under 
the conditions of soil and climate obtaining in the Leeward 
Islands, it is not necessary or remunerative to use artificial 
manures for plant canes, when the canes are grown upon land 
properly tilled and manured with about 20 tons per acre of 
good pen manure, or its equivalent. 

It is genet ally recogniy^ed that the liberal use of pen manure 
or similar material is essential to the maintenance of the proper 
condition of the soil as regards tilth, and that with the use of, 
artificial manures alone without pen manure or organic manure 
in some form it y\ ill be difficult to maintain the soil in a fertile 
and productive condition. This being so, it would appear 
that the planter is provided with a complete answer to 
those questions which have arisen respecting the proper 
manuring of plant cane® which these experiments were 
designed to answer. It is therefore proposed to discontinue this 
particular line of investigation and to devote the time and 
energy to other kindred inquiries. 

Before leaving this part of the inquiry, it is interesting to 
observe that these results appear, from what we have recently 
heard, to be more in accord with the results obtained at Barba¬ 
dos than has hitherto been euppovoed. In both cases the use of 
phosphate in the form of artificial manure for plant cane is not 
recomihended, a bufficient quantity of this constituent being 
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conveyed to the soil in the pen manure employed; the use of 
potash does not appear to be of great importance: some benefit 
and profit appear to result from its use at Barbados, but practi¬ 
cally little or none in the Leeward Islands, Different results, 
however, attach to the use of nitrogen. In the Leeward Islands, 
the pen manure appears to supply sufficient; in Barbados, this is 
not the case, and the use of nitrogenous manures in addition to 
pen manure is recommended. This difference is probably 
explained by the difference in the conditions of drainage in the 
several places. In Barbados the soil is somewhat thin and rests 
upon porous limestone ; the result of this is that in heavy falls 
of rain a considerable quantity of water passes through the 
soil into the limestone and carries with it an appreciable quan¬ 
tity of nitrogen. It is on record that when heavy rain falls at 
a time when artificial manures are being applied to the cane 
fields, the amount of nitrogen in the well-water of the island is 
quite perceptibly increased. The conditions at Antigua are 
such that there is little or no subsoil drainage, consequently 
there is little or no loss of nitrogen from this cause. At St. Eitt*s 
the soil is light with a porous subsoil: it appears probable 
that in this instance such water as reaches the subsoil may be 
stored there and may largely be returned to the surface by 
capillarity, as the surface dries; in this manner a large part of 
any nitrogen which may be washed into the subsoil may again 
be brought within the range of the roots of the canes. 

Concurrently with the investigations with regard to 
manures and plant canes, investigations have been carried on in 
connexion with ratoon canes. These consisted in the application 
of a similar series of manures as had been applied to the plant 
canes to the plots from which the plant canes had been cut, 
and continuing the cultivation as ratoon canes. In this manner 
the work has been carried on for five years, during which time 
observations have been made on over 1,000 plots. 

These observations, which are recorded in detail in the 
reports, show conclusively, that artificial manures are necessary 
for the successful cultivation of ratoon canes. Briefiy stated, 
the conclusions arrived at are as follows. 

Nitrogenous manure is essential to the successful growing 
of ratoon canes ; it is best applied in some quick-acting form 
such as nitrate of soda or sulphate of ammonia ; it should be 
applied at a fairly early stage of the growth of the cane and 
in one application; the effect of dividing the dose is to decrease 
the yield. From a pecuniary point of view it is better applied 
alone than in < combination with phosphate and potash ; the 
most remunerative amount to use would appear to be 40 B). 
of nitrogen per acre; that is, about 200ft. of sulphate of 
ammonia or 250 lb, of nitrate of soda. 

Phosphatic manures appear to have little or no effect on 
the quantity of cane produced, while potash, applied in con¬ 
junction with nitrogen and phosphate, increases the quantity 
of cane by a small, but unremunerative amount. 

Guano has been found to increase the yield slightly, but 
not in a remunerative degree. 
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These experiments have been conducted on plots to which 
artificial manures were applied to the plant canes. It has, 
however, been shown that artificial manures are not required 
for plant canes. It becomes necessary, therefore, to inquire 
what manures will be required when ratoons follow plant 
canes which received no artificial manures. It may possibly 
happen that the non-profitable results obtained with phosphate 
and potash may be due to the action of the residues of these 
manures when applied to plant canes masking the effect of 
that supplied to the ratoons. In order to investigate these 
problems, the former series of ratoon experiments has, there¬ 
fore, now been brought to an end, and a new series substituted. 
In the new series work is carried on in connexion with ratoon 
canes arising from plant canes which received no other manui*e 
than pen manure or its equivalent. 

Some work has already been accomplished in connexion 
with this new series of ratoon experiments. During the season 
1904-5, two series of experiments were conducted, one at 
Antigua and the other at St. Kitt*s. In the season 1^5-6, the 
work was extended to six stations, five being in Antigua and 
one in St. Kitt’s ; the experiments are conducted in duplicate 
at each station. 

Unfortunately, the work has been greatly interfered with by 
drought, so that no conclusive results can yet be put forward, 
beyond the generally accepted one, that manures of any kind 
are likely to prove unremunerative in very dry weather. So 
far, there is nothing to indicate that the results to be obtained 
in this series will materially differ from those already stated 
in connexion with ratoon canes. 

It is proposed that the new series of manurial experiments 
shall be carried on for a number of years on as extended 
a scale as circumstances permit. If carri^ to a successful issue, 
it is felt that this series is calculated to supply answers to the 
most pressing problems connected with the manuring of 
sugar-canes with which the planter in the Leeward Islands is 
confronted. 


APPENDIX. 


PEN MANURE AND ALUBD MANURES. 

The foregoing conclusions having emphasized the impor¬ 
tance of pen manure in the preparation of the land for plant 
canes and having, moreover, shown that, without artificial 
manures, pen manure is sufficient for the growth of plant 
canes, it becomes desirable to devote increasing attention to 
the question of pen manure and its allies. Time may i^erhaps 
be afforded me for reading extracts from notes on this subject 
which appear in the Beport for 1905-6. 

The value of correct information concerning the use of 
manures may be thus brought home. Assuming that some 
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20,000 or 22,000 acres are under cane cultivation in the Leeward 
Islands and that acting under mistaken ideas artificial manures 
were to be used to one-third of this area at the rate of £1 per 
acre, this being about the area of plant canes and the value of 
manures which, following the methods of other countries might 
be advised, the loss might be some £14,000 a year, exclusive of 
losses from erroneous methods in connexion with the manuring. 

Pen manure consists of the excreta of farm animals mingled 
with the bedding or litter of the animals, the whole being in 
a more or less rotted or decomposed condition. A curious fallacy 
exists in the, minds of onr older planters that manure contains 
more plant food material that the food and bedding from which 
it is derived; in other words, that the animals contribute 
something which makes the manure more valuable. It is not 
difficult to demonstrate tliat the manure really eontain.s lej?s 
plant food material than the food supplied to the animals, some 
portion being retained by the animals in building up its body, 
while other portions are lost or dissipated. 

This being so, it holds good that the same amount of plant- 
food material may be conveyed to the soil by burying the gra.ss, 
cane-tops, and other substances directly in the soil without 
submitting them to the action of the animal. But there is after 
all .something in the above contention of the planter that the 
animal contributes in some way to the efficiency of manure. 
AVhat is contributed is the modification of its condition, .so that 
it becomes more readily assimilated with the soil and beeomes 
available to the growing plant in a nuich .shorter space of tinje 
—an item of considerable importauee in practice. 

The function of the animal is therefore evident. It is, 
however, worth while noting that the usefulness of the animal 
extends beyond the food actually eateu and voided. If, as is the 
custom here and elsewhere, animals are allowed to stand upon 
accumulations of litter and bedding until a thick layer of manure 
accumulates under them, the excreta of the animals hasten the 
decay of the litter and uneaten grass and bush, and bring the 
whole mass into condition as manure. This hastening of the 
decay is due in part to the moisture voided by the animals, in 
part to the alkalinity induced, and perhaps more particularly in 
part to bacteria from the intestinal tracts of the animals. 

There is a tendency on the part of the planters to keep 
animals for the sake of ^making manure.’ Thi.s is sound in prin¬ 
ciple, in that a certain number of animals are desirable for 
bringing the manure into good condition without loss of time, 
but it may be carried to excess : a limited number of animals 
will hasten the decay of much more material than they eat 
and thus may be employed to prepare large ([uantitles of 
manure. One point has to be guarded against in practice ; the 
attendants are disposed to give to the animals only as much 
material as will serve as food, whereas every effort should be 
made to give a very large excess, part to be eaten and the 
i^mainder to be rotted. In this way animals may be carefully 
kept, * to make manure.' 

In procuring manure for sugar estates the greatest care 
should be taken to accumulate all available grass, bush, cane 
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tops, and vegetable matter of all descriptions which should be 
piled into compost heaps. In absence of animals, this, in process 
of time, will rot down and form useful manure equal in value 
to pen manure. Its decay may be promoted by judicious 
watering. It is advantageous to spread layers iif earth at 
intervals through the compost heaps, for the earth absorbs 
valuable constituents which might otherwise be lost, and at 
the same time promotes decay. 

If animals are available, the best results are obtained by 
combining the method of the compost heai) with the feeding 
of the animals. This indeed is the local practice, though there 
may be some small misconception as to the function of the 
animals. If the part played by the animals is correctly under¬ 
stood and apprecnated, it is probable that a larger quantity of 
manure will be produced under conditions of greater economy. 

A number of the analyses of local pen manures have recent¬ 
ly been made in order to ascertain what amount of plant food is 
conveyed to the soil by the usual application given in practice. 
From the figures given, it is readily seen that 20 tons of 
pen manure per acre will more than supply the quantities of 
potash, phosphate, and niti ogen required for a crop of 40-50 tons 
of cane per acre, taking the amounts required at potash 60 Ib., 
phosphoric acid 30 lb., and nitrogen 70 Bb., as given by 120 lb. of 
sulphate of potash, 200 Ib. of basic slag, and 350 lb. of sulphate 
of ammonia. 

The analysis of such things as bush, dagger leaves, and sea¬ 
weed will also assist the planter to ascertain how much help he 
may expect to receive from the use of these and similar sub¬ 
stances which hitherto have not received as much attention as 
their usefulness warrants. 
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Kb Y TO Tablb Sbowino Analyses of Pbn Manuiib 
AND Allied Manubbs. 
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Pen Manure, Skerrett’s. 

„ „ , Blackman’s. 

„ „ , The Wood. 

„ „ , Bellevue. 

„ „ , Lynch’s. 

„ , Belmont. 

„ „ , Delaps. 

„ „ , Gambles. 

„ „ , Gassada Garden. 

„ „ , Belvidere. 

„ „ , Blubber Valley. 

Purchased stable manure, Dolaps. 

Sheep peu manure, Montpelier. 

„ „ „ Gassada Garden. 

„ „ „ Barbados. 

Rotted megass and compost from lees' pond, Pares. 
Rotted megass, Paros. 

Vegetable compost. Scott’s Hill. 

Weeds, leaves, etc. Botanic Station, Doiuinica. 
Leaves of ‘Dagger’ {Agave), Gassada Garden. 
Seaweed, Thibou’s. 

Lime skins and pulp, W. II. Moore, St. John's 
Bush, etc., Montpelier. 

Gane tops. 

>> »> 

„ trash. 

Orushed cotUm seed, Cotton Factory. 

Cotton seed meal, H. E. Thorne, Barbados. 
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SUOAB-GANB BXPBBIMENTS AT BARBADOS. 

BY J. R. BOVBLL, P.L.S., F.C.S., 

Agricultural Superintendent, Barbados. 

Before I proceed with my paper, I should like to express 
my regret at the absence of my colleague, Profebsoi* 
d* Albuquerque, who is on leave in England on urgent x^rivate 
affairs. 

The sugar-cane experiments at Barbados were started 
in 1884. The principal results of these exx^eriments hav(^ 
already been from time to time laid before you at the various 
Conferences held by the Imperial Commissioner of Agriculture, 
and were brought iq) to date at the Conference held at 
Trinidad at the beginning of 1905. It is, therefore, now my 
duty to lay before you the results that have been obtained 
since then. 

The exi)eriraents have been carried on in four directions : 
(1) to ascertain the effects of certain manmial constituents 
on the sugar cane under the soil and climatic condition^ 
existing in diffei‘ent parts of the island ; (2) under the same 
conditions, to ascertain the value of certain varieties of seedling 
and othei sugar-canes; (3) the growing of new seedlings, 

not only from seed ordinarily obtained, but also from seed 
obtained by means of cross fertilization (3ffeeted by hand: 
and (1) to try and increase the saccharose in the sugar-c^ane by 
selecting for replanting canes rich in that constituent. 

For the season 1904-0 thcr^‘ were 7,739 plots, including the 
seedlings of the first year, covering an area of about 88 acres, 
and for the season 1905-7, 5,727 plots, first year seedlings also 
included, covering an area of about 05 acres. 

* MANURIAL EXPERIMENTS. 

The island of Barbados* is practically divided into two 
districts, the lower land being what is known as the black-soil 
district, and the higher land in the centre of tlie island as the 
rod-soil district. 

Mauurial experiments were carried on for the season 
1008-5 at five estates in the black-soil district and one estate of 
the red-soil district. The exx)eriments in the black &oils were 
all with xdRRt canes, those in the red soil were with xdants and 
second ratoons. At Dodds, Pours^xuare, and Hox>ewell estates 
the plots were what are knowm as small experiment plots and 
wereapproximatelyacre, J acre, and } acre,respectively; those 
at Balls, Hampton, and Huby estates were what are known as 
large experiment xdots, and were api>roximately 1 acre eaeli. 

As full details with regard to the iiuantitios of nitrogen, 
phosphates, and x>otash applied to the various plots, the yiehls 
X>er acre, etc., are given in the Reports of the Experiment 
Station, there is need for me but briefly to give the results of 
these experimeuts. 
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For 1004-6, the experiments were carried on at five estates 
in the black-soil district and at two estates in the red-soil 
district. Plant canes only were grown at Dodds, Foursquare, 
Balls, Hampton, and Ruby estates; plants and first ratoons at 
Hopewell estate; and second ratoons at Blowers estate. The 
sizes of the plots were approximately the same for each of 
the estates mentioned as for the season 1903-5, those at Blowers 
being 1 acre. 

It may here be stated that, unless otherwise mentioned, 
the quantities of farmyard manure, nitrogen, phosphates, and 
potash referred to in this paper, are the (piantities applied per 
acre. 

These manurial experiments were instituted to ascertain : 
(1) the quantity of nitrogen required to produce the best 
results when combined with sufficient phosphate and potash to 
enable the nitrogen to exercise its full effect ? (2) to ascertain in 
like manner the recpiirements of the sugai'-cane with regard to 
phosphoric acid when combined wdth sufficient nitrogen and 
potash ; and (3) its requirements with regard to potash when 
combined with nitrogen and phosphate. 

For the season 1903-5, with plant canes on the small 
experiment plots at Dodds and Foursquare in the black soils, 
and at Hopewell in the red soil, to which farmyard manure had 
been applied, the addition of nitrogen to phosphate and potash, 
and potash to nitrogen and phosphate, caused increased yields, 
whilst the addition of phosphate to nitrogen and potash caused 
diiuinished yields. 

With plant canes on the large experiment plots in the 
black soils, to which heavy dressings of farmyard manure had 
been applied, the addition of nitrogen to phosphate and potash 
also caused increased yields, whilst the addition of phosphate 
to nitrogen and potash had no appreciable effect. The canes 
to which the addition of potash to nitrogen and phosphate was 
made wore accidentally burnt; consequently, the results were 
not recorded. 

With second ratoons at Hopewell, on the small experiment 
})lot8, nitrogen and potash caused greatly increased yields, 
whilst the Edition of phosphate to nitrogen and potash led to 
diminished yields. 

These results were therefore confirmative of those of 
previous years, and need no further comment. 

For the season 1904-0, with plant canes on the small 
experiment plots at Dodds, to which 20 tons of farmyard 
manure per acre had been applied, the addition of nitrogen to 
phosphate and potash caused increased yields, whilst the 
addition of potash to nitrogen and phosphate had no appreci¬ 
able effect. On the other hand, the addition of phosphate this 
season to nitrogen and potash led, on these plots, from some 
cause or causes unknown, to increased yields; the increase, 
however, was not in proportion to the quantities of phosphate 
applied. The results with phosphate and potash this year are 
contrary to those obtained on the same field the last time these 
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experiments were carried out, when the addition of phosphate 
caused decreased, and that of potash, increased yields. The 
results with phosphate and, potash for the season 1904-6 are 
also contrary to those of the past thirteen years at Dodds, 
where the same manures have been applied to the same plots 
for six years in Summervale field and seven years in Lower 
Bay Tree field, the latter being the field in which the results 
are contrary to previous years, the plot without phosphate 
giving, on the average for the thirteen years, more sugar per 
acre than any of the plots to which phosphate had been applied, 
with the exception of the plot to which 1001b. phosphate as 
basic slag had been applied. In this ease there was a slight 
increase of 1*4 tons of cane per acre, but as the increase was in 
the basic slag plots in Summervale field, which is rather clayey, 
the increase is, in my opinion, due to the lime in the basic slag 
rather than to the phosphoric acid, as the corresponding plot 
in l-iower Bay Tree field has given practically the same w^eiglit 
of canes as the no-phosphate plot. 

During the seven years for which the experiments were 
carried out in Lower Bay Tree field on the no-pliosi)hate plots, 
tlie canes and tops have taken out, approximately, if the 
amounts found by Dr. Leather, in India, on the average of 
four exi)eriments, are (»orreet, for the varieties of sugar-cane 
grown in Barbados, about 500 Hi. of phosphoiie acid : while at 
the same time over 700 Ib. have been applied in the farmyat*d 
manure. 

No allowance has been made for the fallen leaves, as 
although they are taken off tlie land as soon as the canes are 
cut, and used for mulching the canes on the experiment plots 
in an adjoining field, the following year the fallen leaves from 
the canes grown on the adjoining field are used for imilehing 
the canes on these plots. These leaves in time decay and so 
return to tlie soil the phosphoric acid previously taken out. It 
is, therefore, taking everything into consideration, reasonable 
to assume that the decrease i.« not due to want of phosphoi ie 
acid in the soil, but to some other cause. 

At Foursquare, the field received before the canes were 
planted 80 tons of farmyard manure per acre, containing 
1501b. of nitrogen, 400 ft). of phosphate, and 200 lb. of potash. 
On the iilots in this field, owing to tlie large quantity of farm¬ 
yard manure applied, no increase followed the use of chemical 
manures. 

At Hopewell, witli plant canes on the plots which received 
farmyard manure at the rate of 29 tons per acre, containing 
182 ft), of nitrogen, 455 ft), of phosphate, and 97 ft), of potash, the 
addition of nitrogen to phosphate and potash, and potash to 
nitrogen and phosphate caused increased yields; whilst the 
addition of phosphate to nitrogen and potash had no appreciable 
effect. 

With the first ratoons, owing to an attack of the fungus, 
Marasmitis saccharic the results were much obscured. One 
thing, however, w^as clear, and that was the beneficial effect of 
nitrogenous manures. 
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At H«^mpton, with plant and ratoon canes^ the addition of 
nitrogen to phosphate and potash caused, with one exception, 
increased yields. 

At Ruby, with plant canes, the addition of phosphate to 
nitrogen and potash caused an increased yield of 2*4 tons of 
cane per acre, while, with the ratoons, the yield was diminished 
on one plot by 1*4 tons and on the other by 0*4 tons. 

At Balls, with plant canes, the addition of potash to 
nitrogen and phosphate caused a slight increase of 2 tons of 
cane per acre. 

At Blowers, with ratoon canes, the addition of potash to 
nitrogen and phosphate caused a slight increase, which was, 
however, less than J ton of cane per acre. 

From the results of the two seasons it may be stated 
briefly: — 

(1) That under the soil and climatic conditions existing at 

the experiment stations in Barbados, the addition of 
nitrogen to plant and to ratoon canes is profitable; the 
quantity depending to a groat extent on the rainfall, 
and to a lesser extent on the amount of farmyard 
manure applied to the laud. 

(2) That although in a few instances the addition of 

phosphate to nitrogen and potash has led to increasc^d 
yields with plant canes, the results, on the whole, for 
the two seasons, supplemented by those of previous 
years, point to the eoncliision that the addition of 
this constituent is unnecessary to either plant or ratoon 
canes. 

(3) That the addition of potash to plant and ratoon canes 

leads to increased yields. 

The question has re<*ently been raised in l^arbados as 
to whether phosphatic manures have any effect on the 
richness and purity of the juice; therefore, before I leave 
the subject of manures, it may not bo without interest if 
i say something with regard to the (jimlity of the juice of the 
canes grown on the phosphate plots. 

As 1 have said above, phosphates have been applied to 
two fields at Dodds for thirteen years. During that time, the 
saccharine richness of the juice from the plots to which 40 B>. of 
phosphate have been applied was slightly lower than the no- 
phosphate plot during six seasons, slightly higher during six, 
and in one season it remained the same. In all the other plots 
it was lower than the no-phosphate plot. 

The following is a table showing the average quality of 
the iuice from these plots for the thirteen years 
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Quantity of 
phosphate applied. 

Saccharose. 

Pounds 
per g€dlon. 

Glucose* 
Pounds 
per gallon. 

Glucose Ratio. 

Quotient of 
Purity. 

Total Solids. 

No phosphate 

2-027 

-056 

2-76 

80-29 

2-270 

40 ft. as superphos¬ 
phate 

2-044 

•056 

2-74 

89-61 

2-281 

80 ft. as superphos¬ 
phate . 

2-024 

-053 

2-62 

88-42 

2-289 

120 ft. as superphos¬ 
phate . 

2-025 

-050 

2-01 

89-44 

2-264 

40 ft. 4- 40 ft. as super- 
pliosphate . . 

2-018 

-002 

3*07 

88*98 

2-208 

60 H). + 00 ft. as su|>er- 
phosphate 

2-024 

•062 

306 

89*32 

2-266 

80 ft. as basic slag .. 

2-024 

•057 

2*82 

8906 

2-272 

100ft. as basic slag... 

2-004 

•059 

2*91 

88*91. 

2 254 


From tho resultn given in tlie table it will be seen 
that manuring with phosphoric acid does not increase the 
richness or purity of the juice. 


SEEDLING AND OTHER VARIETIES. 

At the close of 1904, 6,769 new seedlings were obtained. 
These included seventy-eight which had been grown from 
inflorcsences which had been bagged to i)revent cross-fertiliza¬ 
tion. These seedlings were tested in 1905 and ninety-six, 
from their field characters and the analytical results of the juice, 
wore considered worthy of further trial. In order to increase 
them as rapidly as possible, the stools were divided into halves, 
replanted and grown under irrigation. During the follow¬ 
ing December, the canes in these stools were made into cuttings 
and replanted. 

The 4,874 seedlings obtained at the close of 1905 are now 
being grown and will be tested in May this year, when all those 
canes giving above a certain weight per clump ami a certain 
amount of saccharose per gallon, depending upon the climatic 
conditions which have existed for the season, will be replanted. 

With regard to the varieties at present under cultivation 
at Barbados, Tables I, II, III, and IV give the average results 
of some of the better of the plant canes for three years, and 
of ratoon canes for the past two years. 
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The following is a table showing the parent cane8» the 
number of seedlings obtained therefrom, and the percentage of 
seedlings which passed the first test:— 


Name of Parent cane. 

No. ' 

obtained. 

No. selected. 

Percentage 
‘ of 

selection. 

B. No. 1,030 . 

1,491 

11 

0-74 

1,283 . 

681 

22 

3*49 

1,288. 

208 

0 ' 

000 

1,402 .. 

304 

10 

1-98 

1,719. 

288 

0 

208 

1,758 ... 

12 

^ 1 

0 00 

8,207 . 

259 

2 

0-77 

8,208 .. 

809 

3 

0-97 

3,209 .. 

143 

8 

2-11) 

8,211 .. 

209 

5 

2*39 

3,025 . 

Ji 

0 

0*00 

3,718 . 

33 


8 00 

3,874 . 

101 

1 

1*00 

3,021 .. 

218 

0 

000 

4,290 . 

1j04 

2 

102 

4,840. 

259 

0 

0 00 

4,847 . 

198 

2 

1 1 *00 

4,388 . 

178 

0 

1 000 

4,807 . 

22 

0 

000 

4,993 . . 

178 

7 

, 1*48 

4,995 . 

48 

2 

1 110 

5,085 . 

22 

1 

1 4*54 

5,102. 

48 

2 

410 

5,103 ... 

46 

1 

2 50 

5,108. 

273 

0 

2*19 

5,188. 

198 

8 

1*52 

0,048 . 

10 

0 

0*00 

0,104. 

51 

0 

000 

(Jollyims Seedling 

228 

8 

1*81 

Naga B. . 

08 

0 

0 00 

Queensland Creole ... 

8 

0 

000 

Rappoe... 

46 

0 

000 

B. 1,870 8. 1 . 

30 

1 

3*33 

1,529 8.6 . 

48 

2 

4*16 


6,709 

90 

Average. 

1-49 








VARIETIES ARRANGED ACCORDING TO YIELD OF SACCHAROSE. 

Black Soils—Planiss 

AVERAGE OF THE MEAN RESULTS FOR THE YEARS 1904, 1905, 1906, 
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TABLE I.— {Continued.) 

VARIETIES ARRANGED ACCORDING TO YIELD OP SACCHAROSE. 

# 

Black Soils.—Plants. 

AVERAGE OF THE MEAN RESULTS FOR THE YEARS 1904, 1905, 1906. 
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Prevalence of Marasmius sacehari. 

Slightly attacked 1905, none 1906. 

None. 

None, or slightly attacked. 

None. 

Badly attacked. 

Slightly or none 1904, *05; badly 1906. 

Slightly attacked. 

None. 

None 1904,1905 : slightly 1906. 

•OJDR .Id(l 
spunoj 

COCOC 6 '-fQOQOi-HCOCO 

OOiQOCOW5COOOl>l> 

i>r iC r.r iC iC iC 

•opR'a esoonio 

CO^OCOC^Oif-HOOlft 

•itauiij 

JO '|U9i<)on^ 

®e‘i'^oiocoxooco 

oeoi^oocb^aoos 

XXObXO^XXXX 

•UOllRJS J9d 
spanoj 
•asooniQ 

XXW3t^(NCDCD(M0a 

©rt-^XIXSt^CCX® 

OrHOOOOOOO 

•uoii'wS J9d 
spunoj 
*980jRqaoRs 

O-MO&lOt'iftO'-h'GQ 

COlOt^lOOOXXl'- 

p^»;^p*;H05pXf^ 

•9J0tl J9d SUOJL 

»-xaiOin<N(N(Nx 

pp^rti'lltipoxx 

WXeNX(MWW(NCM 

'^uemuedxg 

49puu saveA 

4^ OK 

coxwxxxxcocc 

40 'OK 

'^CO’^tiXXCOXXX 

Name or 

No. of Cane. 

28. B. 3,656. 

29. B. 3,876 . 

30. B. 3,211. 

31. B. 5,135. 

32. B. 3,731 

33. B. 147 

34. B. 3,750 

35. B. 3,013 

36. B. 5,014. 
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As will be seen by referring to these tables, the highest 
yield in the blaek soils, on the average for the three years, was 
given by B. 3,096, which gave 9,499 ft), of saccharose per acre, 
followed by B. 1,753 with 9,390 lb., B. 3,289 with 9,319 ft)., and 
B. 1,080 with 8,973 ft), per acre, as compared with the White 
Transparent, which gave 6,603 ft), per acre. The highest yield 
with plant canes in the red soils was given by B. 8,412 with 
10,849 ft), saccharose per acre, followed by B. 3,390 with 9,613 lb., 
B. 1,566 with 9,451 ft)., and B. 3,405 with 9,430 ft), saccharose per 
acre, as compared with the White Transparent, which gave 
6,151 ft), per acre. With ratoons in the black soils, the highest 
yield was given by B. 1,753 with 7,798 ft), saccharose per acre, 
followed by B. 1,283 with 6,355 lb.. B. 3,207 with 6,008 ft)., and 
B. 1,355 with 5,879 ft), saccharose per acre, as compared with 
the White Transparent which gave 3,973 lb. saccharose per 
acre. In the red soils with ratoons, H. 3,390 gave the highest 
result, yielding 7,076 ft), saccharose i)er acre, followed by I). 95 
with 6,488 ft). ; and B. 376 with 6,178 lb., as compared with the 
White Transparent which gave 6,135 ft), saccharose per acre. 

It must, however, in fairness be stated, that the higher 
numbered varieties have only been under cultivation on 
a small number of plots each year, whereas of the older seed¬ 
lings and the White Transparent there were a large number of 
plots, viz., sixty-two of the White Transparent, forty of 
B. 208, and thirteen of B. 147. 

Since 1900, experiments have been carried out with the 
object of ascertaining whether it is possible by repeatedly 
selecting plants from canes with the highest saccharose content 
and purity of juice, gradually to increase the saccharine 
richness of the sugar-cane. A full description of how these 
experiments were carried ont was given at the last Conference. 

For the season 1904-5, owing to an accident, the results 
cannot be stated. For the season 1905-6, the average content 
of the seed canes highest in saccharose planted was 2*12 ft), 
saccharose per gallon, and of the canes obtained from these 
1*70 ft), per gallon. In the case of the seed canes lowest in 
saccharose, those that wore planted had an average content of 
1*53 ft), of saccharose per gallon, and the canes from them gave 
1*68 ft), per gallon. 

With regard to these results, it may be stated that, taking 
into account the necessary errors of experiment, they have up 
to the present failed to show any well defined differences 
between the juice from the high and that from the low plots. 

HYBRIDIZATION AND OTHER EXPERIMENTS WITH VARIETIES. 

In 1904, Mr. L. Lewton-Brain, B.A., assisted by Mr, C. T. 
Murphy, cross-fertilized twelve flowers on twenty-five different 
inflorescences. From these were obtained five seedlings. At 
the same time as these canes were being cross-fertilized, three 
inflorescences each of the canes B. 1,355, B. 1,376, R. 1,529, and 
B. 8,289 were bagged before the extrusion of the stigmata, so that 
the flowers should not be cross-fertilized. From these latter, six 
seedlings were obtained. Numbers have been given to the 
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seedlings so obtained, and in Deromber 1905, 270 cuttings were 
planted from these canes, and they will be tested this year. 
(Jnttings were made last December from a portion of these 
canes, and there are at present 769 stools growing, the canes 
from which will be tested in 1908. 

At the end of 1905, Mr. F. A. Stockdale, B.A., assisted by 
Mr. C. T. Murphy, cross-fertilized a nuniber of flowers of differ¬ 
ent inflorescences, but unfortunately, owing to unfavourable 
weather conditions, no seedlings were obtained. At the same 
time a number of inflorescences were bagged before the extru¬ 
sion of the stigmata, and from those nine canes were obtained 
from the seedling B. 6,048. These will bo tested this year, and 
any Avortby of further cultivation, replanted. 

Last December, these gentlemen pollinated 1,050 flowers 
of different varieties, but as yet, it is too soon to say what the 
results are likely to be. At the same time one inflorescence of 
the White Transparent and tAvo of B. 3,289 were bagged before 
the extrusion of the stigmata. In the case of the White Trans¬ 
parent an inflorescence of B. 0,018 was inserted for the pur¬ 
pose of cross-fertilization. In the ease of one of the B. 3,289, 
the inflorescence inserted was B. 3.690, and in the other 
B. 6,048. 

In 1902, a number of the seedling canes, B. 208 and D. 95, 
AA^ere planted in alfernate roAA’s, and in alternate holes in the 
rows, i.e., chess-board fashion, in such a position that they 
Avould not be likely to bo cross-fertilized by canes of other 
varieties. From these canes Avere obtained 196 seedlings. 
From their field characters and sacchai’ose content, fourteen 
canes have been thought AA^orthy of further trial. Of these 
fourteen, five resemble tlie I). 95, four the B. 208, four partake 
of the characters of both cane's, and fme lesembles neither. 

The following is a description of the canes that have been 
rejdanted 

B, Medium-sized, pale-red cane: upright iu habit; 

twelve to tAventy in the clump; internodes slightly 
tumid, 3 to 6 inches long; dry leaves fall readily; no 
floAvers; eyes large and prominent. Resembles 1), 95, 
except in colour. 

B» Medium-sized, dark-red cane ; upright in habit ; 

fourteen to tAventy canes to the clump; interiiodes 
(iylindrical in shape, 3 to 7 inches long; few flowers; 
dry leaves fall readily; eyes small but full. Resem¬ 
bles D, 95. 

i?. S/irU*}, —Small-sized, red cane; upright in habit;ten to six¬ 
teen canes to the clump; internodes cylindrical in 
shape, 2 to 6 inches long, Avith a longitudinal channel 
above the eye ; no flowers; dry leaves fall readily; eyes 
very small and flat. R/esembles D. 95. 

B. 8hoi‘t, pale-yellow cane; upright in habit; ten to 

sixteen canes to the clump; internodes tumid, 2 to 8 
inches long; dry leaves fall readily ; no flowers; eyes 
large and prominent. Resembles B. 208, 
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B* Mediiim-aixed, yellow oano; Klightly recumbent in 

habit; thirteen to eighteen to a clump; internqclea 
cylindrical in shape, with longitudinal channel above 
the eye, B to 7 inches long ; flowers freely ; dry leaves 
fall readily; eyes small and flat. Slightly resembles 
B. 208. 

B, 8 /) 04 , —Small, dark-red cane: recumbent in habit; ten to 
seventeen canes to a clump; internodes cylindrical in 
shape, 2 to 6 inches long; dry leaves slightly adherent; 
flowers freely ; eyes small and full. Somewhat resem¬ 
bles D. 95. * 

B Medium-sized, red cane; slightly recumbent in 

habit; twelve to seventeen canes in a clump; inter¬ 
nodes cylindrical in shape, 2 to 6 inches long; dry 
leaves slightly adherent; few flowers; eyes small and 
round. This cane has characters of both B. 208 anil 
n. 9.5 

/?. 8/i7iK —Small, pale-red cane ; recumbent in habit; twelve to 
eighteen canes in a clump; internodes cylindrical in 
shape, 4 to 7 inches long; flowers freely; dry leaves 
somewhat adherent; eyes small and prominent. 
Resembles I). 95. 

R. Medium-sized, purplish-yellow cane; upright in habit; 

fifteen to eighteen canes to a clump; internodes 
cylindrical in shape, with longitudinal channel above 
the eye; dry leaves somewhat adherent; feAV flowers; 
eyes large and full. This cane has characters of botli 
B. 208 and I). 95. 

7?. —Large-sized, dark-ied cane; upright in habit; eight 

to tw^elve canes to a clump ; internodes cylindrical in 
shape, 2 to 6 inches long; dry leaves fall readily; no 
flowers ; eyes round and prominent. This cane has 
characters of both B. 208 and D. 95. 

B. -Large-sized, green cane; upright in habit; seven to 

twelve canes to a clump; internodes cylindrical in 
shape, 2 to 5 inches long; dry leaves adherent; no 
flowers ; eyes small and full. Resembles neither B. 208 
nor D. 95. ' 

B. S/U)9. —Large, pale-yellow cane ; upright in habit; seven to 
eleven canes to a clump ; internodes tumid in shape, 2 
to 5 inches long ; dry leaves fall readily; few flowers ; 
eyes small and prominent. Resembles B. 208, except 
in colour. 

R. -Large-sized, red cane; upright in habit; eight to 

eleven canes to a clump; internodes slightly tumid, 
2 to 5 inches long ; dry leaves fall readily ; no flowers ; 
eyes small and full. This lias characters of both 
B. 208 and D. 95. 

R. S/i60 ,—A large, yellow cane; upright in habit; seven to ten 
canes to a clump; internodes tumid, 2 to 4 inches 
long; dry leaves fall readily; no flowers; eyes small 
and full. Resembles B, 208, 
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The following is a table giving the weight of cane and the 
saccharose content of these fourteen canes 


No. of 
cane. 

Cane it resembles. 

Weight 
per hole. 
Pounds. 

Saccharose. 

Pounds 
per gallon. 

8,520 

I). 95 

43 

' 1-984 

8,528 

” 

38 

2*812 

8,533 


54 

2*067 

8,504 


36 

2 294 

8,579 


45 

2118 

8,522 

B. 208 

35 

2*229 

8,555 

)» 

44 

1980 

8,009 

j» 

, 1 

38 

[ 

2 069 

8,000 

1 

30 

2*009 

8,574 

Having charactei s of H. 208 
and 1). 95 

1 

1 «« 

2*104 

8,000 

1 

1 

51 

1 2*117 

8,006 

1 

1 

45 

1*988 

^ 8,051 

^ f 

41 

2*138 

1 8,607 

1 

[Not like either B. 208 or 
1 D. 95. 

1 

25 

1 

i 

1 2 365 

1 


IMPORTANCE OP THE SUGAR-CANE EXPERIMENTS TO THE 
SUGAR INDUSTRY. 

It may not be without interest if I say something now 
with regard to those seedlings which have been cultivated for 
some time, so as to give an idea of the importance to the 
sugar industry of the sugar-cane experiments now being carried 
on in the West Indies. 

At Barbados during the season 1904-6, through the courtesy 
of several planters, we have been able to obtain the results of 
some of the better seedling canes, where they were grown in 
the same field, and under the same conditions, as the White 
Transparent—the standard cane, The following is a table 
giving these returns 
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Name of Estate. 

Name of Cane. 

Area of 
Plot. 

Acres. 

Saccha¬ 
rose, 
Pounds 
per acre. 

Increase as 
compared with 
White Trans¬ 
parent. 


' WliitiiTransparent 

•402 

7,212 


Husbands. 

B. 147 

•402 

8,321 

1,109 lb. 

i 

B. 208^ 

•402 

j 

0,819 . 

2,607 „ 

Mangrove Pond. 

C White Transparon t| 

3000 ’ 

1 

7,720 j 

1 



Ib. 208 

, 3-000 

9,770 1 

2,050 „ 

i j 

lllouley. 1 

^ White Transparent! 

"1 

1*860 

8,421 

1 

1 

i 

I.B. 208 

1 1*860 

1 

10,919 ’ 

2,408 


*A\erago of two plots, each *402 acre in size. 

To give some idea of the length of time it takes for a seed- 
liiig to reach the^ stage' at which it can bf‘ tried on a largo seah' 
on sugar estates, I may mention that B. 370, whi(»h has just 
boon <*ultivated in Barbados at Brighton on a comparatively 
large area, was first obtained in 1895; so that over ten years 
have elapsed before this eane was tried on a fairly largo scale. 
For several years past, the Hon. G. I 4 . Pile, M.L.O, the 
proprietor of tin' estate, has been growing this cane on 
gradually increasing areas until last year lie reaped 58 a(*res 
of this variety out of a total area of 90 acres of plant canes. 
The remaining 82 acres were planted with other varieties. At 
a meeting of the Agricultural Society at Barbados last month, 
Mr. Pile stated that tlie 58 acres gave an average yield of 20J 
tons of eane per acre, «ome a little less, some a little more, tlie 
largest yield from one field being 30 tons per acre. With 
regard to the juice, he said, it was particularly good, and that 
he had obtained, on the average, 2*95 tons of sugar per aere. 
in reply to a question put to him by a member present, 
Mr. Pile stated tliat the 32 acres of other canes had given him 
about f ton of sugar less per acre than the B. 376, and that this 
cane gave a much better yield than any other cane which he had 
reaped as first ratoons, giving, on the average, about 2 tons 
of sugar per acre. It was, he continued, a cane which germinat¬ 
ed well, withstood dry weather well, and gave not only good 
plant canes but also good ratoons. 

With regard to B. 147 at Barbados, last year, Mr. A. 
Cameron, the attorney for several estates in that island, was 
good enough to supply us with returns obtained from four 
estates. On one estate the returns were for three years as 
plant canes and two years ratoons, and on the otlier three, 
the returus were for two years as plants and two years as 
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ratoons. On the first estate for the three years, there was an 
average of 114 acres of B, 147 as plant canes and 45 acres of the 
White Transparent, the cane usually planted at Barbados. 
During that i)eriod B. 147 gave, on the average, 320 more 
sugar per acre per annum than the White Transparent. With 
regard to the other three estates, there was an average 
of 92 acres of B. 147 as plants and 55 acres of the White 
Transparent. The B. 147 in this instance gave an average of 
226 tt), of sugar more per acre per annum than the White 
Transparent. As ratoons on the four estates for two years, there 
was an average area of 77 acres of B. 147, and 117 acres of the 
White Transparent. The B. 147 yielded, on the average, 370 ft), of 
sugar more per acre per annum than the White Transparent. 

Further, with regard to B. 147 at Barbados, I may mention 
that Mr. Geo. Oariington, the owner of Carrington plantation, 
has been good enough to give me the average returns obtained 
on that estate from the White Transparent and the B. 147 for 
the past four years, i.e., 1903-6 inclusive. For that period there 
were practically about 200 acres of plants and ratoons of each 
variety grown each year. During that time, the B. 147 gave, 
on the average, 398 tb. of sugar more per acre than the White 
Transparent. This would, in round numbers, amount to about 
160 metric tons of sugar for the four years. At i^9 per ton 
for the sugar and its molasses, the gross value would be £1,440. 
Assuming that the cost of manufacture amounted to £200, 
there would be left over £1,200 as the profit to the estate for 
the four years due to this caue being grown. 

In 1903, the proprietor of Willis estate in St. Kitt’s stated 
with regard to B. 147 that he had reaped 130 acres in 1902 and 
160 acres in 1903. The estate had formerly been materially 
affected by the ravages of fungus and borer, and he was able 
to state that in consequence of the introduction of the new 
varieties of cane, notably B. 147, the output of sugar on the 
estate had been materially increased, and be was certain that 
if he put the increase at 83 per cent, he was not overstating it. 

At La Vall<^e estate, in the same island, the same year, the 
proprietor stated that there were 45 acres of B. 147 planted for 
the crop each year and 7 acres of White Transparent. Only 
52 acres of canes were planted each year, and as B. 147 hod 
done so well, he did not care to try any other varieties. Some 
fields of B. 147 for the crop of 1902 had given 3 tons of sugar 
per acre, and none less than 2 tons ; for the crop of 1908 he got 
8 tons and tons per acre from plant canes and 2 tons from 
ratoons. 

Towards the end of last month, Mr. A, Cameron was also 
good enough to send me the following information with regard 
to the cultivation of B. 147 in British Guiana:— 

‘ You will be interested to know, as grower of the seedling, 
that in a letter received yesterday from an attorney of a large 
estate in Demerara, he writes to tell me, that on his estate 
40 a<5res of fourth ratoons B. 147 canes had just yielded au 
average return of 2*80 tons of sugar per acre.* 
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With regard to B. 208, 1 find from Mr. Cousinb’ report on 
the Riigar experiment work in Jamaica for 1004, that B. 208 
gave a return of ()6’5 tons of cane per acre, tlie Bourbon 30 5 
tonb, and the M<>nt Blanc 33*8 tons. He stated at the same 
time: ‘ Tlie outsUinding feature of this year’s trials are the 
splendid qualities of B. 208.’ In his report for 1005-6, he 
says : ‘ B. 208, appears to be the most promising variety for 
general cultivation in Jamaica.’ 

In Queensland, Mr. Edward Griinley, in a pa])ei (m the 
Improvement of Plants, I'ead before the Agricultural (’onfeieiice 
held at Queensland in May 1005, Avriting of B. 208, stated: 
‘We have now a re]>ort from Messrs. Gib‘>on of Bing(‘ra which 
gives a return of 60 tons 6 cwt. of cane iku* acre with 22 2 i)er 
cent, of sucrose and Brix 2o 0, or 21*45 per cent, obtainable cane 
sugar, or over 14 tons to the acre.’ He, however, states that 
these results were obtained witli irrigation and the exjieriment 
})lot w^as w^ell manured. The avei'age yu'ld for Queensland for 
the last seven years w^as 13*16 tons of cane, so that B. 208 had 
given more sugar than the average tons of cane per acre in 
Queensland. 

IfT March 1001, Mr. John M. Fleming, of Diamond planta¬ 
tion in Bi’itish Guiana, staled that for tlu^ short grinding just 
comph‘t(*d, 605 acu^s of Bom bon and 104 acu^s oi B. 208 wer-e 
reaped. The Bouibon ga\e 105 tons sugar per acre, and tire 
B. 208, 3 tons per aci’e, or about 57 per cent, more ; and on 
IVcemlier 15 last, the sime gentleman, writing to the Imperial 
Commissioner of Agiicultuie, stated : ‘On the 11th instant, we 
completed our crop of 16,300 tons ol sugar for 1006 ; (>,000 acres 
vvcit» cut an a\erage of 2*176 tons per acre. 

‘This area of land comjiriscd : - 

2,105 acres Bourbon at 2*12 tons r^ugai per acre. 

272 „ mixed \aiietie.s „ 2 50 „ „ 

3,23o „ seedlings ,, 2*06 „ „ „ „ 

‘Of B. 208, 1,755 acres w*cie cut, at aiiavei’agc ol 3 01 tons 
(metric) ])cr aiuv.’ On the remaining area there wore also some 
of the seedling canes raised in Biitish Guiana by Professor 
Harrison, C.M.G., and by his late colleague Mi*. G. 8 Jeniiian 

In tiiis (*aso, the B. 208 gave an a\erage of 0*50 metric tons 
of sugar per acic moie than the Bom bon. In other Avords, 
1,755 acies planted in B. 208 gave 1,035 metric tons of sugar 
more than if the same land had been planted Avith the 

Bourbon. At £\), the average value of a metric ton of dark 
crystal ^ugar and its molasses at Barbados for tlie la^t year, 
which is just about the average for tlie past six years, it 
would mean that this estate made by planting this cane £9,315. 
As.^uming that the cost of manufacture of this (*xtra sugar 
amounted to £1,315, the plantation made a jirofit of something 
like £8,01)0 from groAving thiif cane. 

As I haA"e said above, tliis •‘state lias been groAving seed¬ 
ling canes on practically increasing areas for several years, as 
Avill be seen by the following table: 
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Tears. 

Bourbon. 

Acres. 

Tons sugar. 

Tons sugar 
per acre. 

Seedlings. 

Acres. 

Tons sugar. 

Ui 

S3 o 

OD es 
oc h 

Increase per 
cent, over 
Bourbon. 

1901 

2,291 

6,785 

2*81 


8,215 

2-99 

20 

1002 

2,791 

6,464 

2-81 

1,317 

8,706 

2-81 

21 

1008 

2,805 

7,194 

2-48 

1,879 

5,831 

2-83 

14 

1004 

2,600 


2-24 

1,882 

5,550 

2-05 

31 

1005 

1,530 

8,604 


1,121 

8,202 

2-08 

22 

1006 

2,402 


2-42 

8,233 

9,570 

2-06 

22 

Totals 


36,175 

14-10 



17-47 

130 

Averages 

2,555 

6,029 

2-86 

1,751 

5,111 

2*91 

28-16 


As will be seen from the table, during the past six years 
the average area in seedlings has been 1,751 acres, and the 
average percentage of increase during that period of the 
seedlings over the Bourbon was 23*16 per cent., equal to 2,436 
metric tons of sugar. At the average price for sugar mentioned 
above, the gross value of this would be £21,024, and allowing 
£2,436 as the cost of manufacturing the sugar, the net revenue 
to that estate for the period has been over £19,000. In other 
words, they are better off by that amount from growing seedling 
canes than if they had planted all the land in the Bourbon. 
On this one estate, the largest in British Guiana, more profit 
was derived from Barbados in British Guiana seedling canes in 
six years than the cost of the sugar-cane experiments at 
Barbados since they were inaugurated in 1884. 

A great deal of this is the outcome of the experiments 
carried out at Barbados, with whien I have been associated 
from the beginning, and, as will be seen from Tables I-IV given 
above, the older seedling canes are now surpassed by many 
others. There is, therefore, no doubt, that in the near future 
there will be seedling canes cultivated in the West Indies 
giving yields considerably in excess of the Bourbon and White 
Transparent canes which are now being generally cultivated 
in the West Indies. 

The new seedling canes mentioned in the body of the 
report are the result of the work of the Imperial Department 
of Agriculture, and if my anticipations are realized—and I have 
no doubt that they will be—the gain to the sugar industry 
by these new seedlings will repay tenfold the cost of the 
Department since its inauguration. This, gentlemen, is only 
a part of what the Department is doing for the West Indian 
Colonies. 
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BBEEDINO HYBRID SUGAR CANES. 

BY F. A. 8TO( KDATiB, B.A., (Cantab.), 

Mycologist and Agricultural Lecturer on the Staff of the 
Imperial Department of Agriculture for the West Indies. 

Experiments in the raising of seedling sugar-canes by 
hybridi?iation under control were commenced at Barbados in 
1004. The flowers of one variety were emasculated wliile 
young, covered in a muslin bag, and then pollen from another 
variety was transferred to them. As the result of this work, 
five stools of hybrid canes of known parentage were obtained 
and were under investigation during last season. One of these 
stools suffered very severely during the drought, but two 
cuttings were obtained from it. At the present time, theio 
are 106 plants growing from the five hybrids obtained, and 
laboratory tests will be made later to ascertain the saccharose 
conttmt of their juices. Four pedigree hybrid sugar-canes 
have also been raised in Queensland, and it is reported that 
during (1905-6), owing to a favourable season, over 600 hybrids 
were obtained at the Harvard Experiment Station, Cuba. 

In a paper by Sii* Daniel Morris, K.C.M.G.,and myself, that 
was communicated to the International Conference on Genetics, 
held under the auspices of the Royal Horticultural Society 
during July and August 1906, a concise account was given of 
the different methods by which improved varieties of sugar¬ 
cane iiad been obtained by selection and hybridization.* Some 
of the results obtained by those working in this direction were 
given, together with the individual advances made by some 
of the more important cane-growing countries. It was pointed 
out that attempts to procure an improved race of sugar-canes 
centred around breeding from the best varieties, but it was 
suggested that in the future the best results were likely to be 
obtained by first carefully analysing the different characteri.stics 
of the different varieties under cultivation, in the hope that it 
might be possible to pick out desirable qualities from one 
variety and combine them with other desirable qualities of 
another variety. The necessity of adopting a method of 
breeding for definite objects has been brought conspicuously 
to the front, by the fact that it has repeatedly been pointe<l out 
that the breeding ability of the various mother plants varies 
considerably. Frequently a variety, which is low down in the list 
in respect to saccharose yield per acre, gives seedlings that are 
of much more value than a similar race of seedlings produced 
from a cane that is much higher in the list, or in other words, 
a cane of comparatively low value often gives a much greater 
percentageof subsequently selected seedlings than a cane which, 
in itself, is of a much higher value. In the one case, we havtj 
what has been described as a strong ‘ projected efficiency,’ and in 
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the other a weak ^ pi^ojeoted efficiency.’ This variability noticed 
amongst the offspring has led to considerable confusion, for 
the plant has been eonsideied as a whole ; when each separate 
character, if taken alone, may be found to obey definite simple 
laws. Single characters must be treated as distinct, and the 
composition of individual plants must be considered as much 
by their progeny as by their ancestry. 

In raising new varieties by selection, advantage is taken 
of the fact that plants raised from seed are never exactly 
like the parent, while hybridization is often held by some to 
awaken the sum total of variation in the two parents, with the 
result that the seedlings thus obtained present many 
variations. The raising of new and improved races of plants 
depends upon this circumstance of variability, and it would 
appear that the differences between separate members of one 
family are of two kinds: (a) individual differences, usually 
quantitative, between the various members, such as differences 
in size of plants or in size of any particular part of a plant— 
for example a fruit; and (b) definite or qualitative differences, 
existing between different strains of plants. It is from these 
definite differences, by a process of hybridization, that new’ 
varieties of plants of increased value can be raised. 

It has been shown that hybridization of the sugar-cane 
under control can successfully be carried out. The,refore, instead 
of depending on raising seedlings by planting arrows from the 
better varieties, by which only the see(i-bearing parent is known 
with certainty, and instead of making a considerable number 
of crosses indiscriminately with the hope of obtaining some 
improvements, hybridization experiments on definite lines 
have been laid out, in which the different useful characteristics 
of the several varieties are carefully considered. By this 
means, the possibility of an individual <ieviating to a marked 
degree towai*d a desired type becoming pollinated with pollen 
from less desirable varieties is eliminated, and by the careful 
selection of the varieties to be experimented with there is little 
chance of a reduction of the standard of perfec-tion already 
attained. 

During recent years, it has been eouclubivcly shown tlmt 
a general knowledge of the characteristics of different varieties 
is of the utmost importance, as by such knowledge it is often 
possible to confine the work to a small number of varieties 
possessing those desired qualities which are not to be found in 
other sorts, ,The physiology of heredity—the manner in which 
different useful chai’acteristics are handed over from parents 
to offspring —is becoming more fully understood, and has lately 
been the subject of exact scientific inquiry. The results, so 
far obtained, tend to show the value of the technical methods 
that have been developed by the experience of practical men. 

Kobus in Java, in reports issued between the years 1898 
and 1901 on the crossing of Java canes, as seed-bearing parents, 
by natural hybridization with the East Indian variety Chunnee, 
as polleU*bearing parent, states that ‘in some cases the 
fecundating power of the Chunnee variety is so strong that more 
than 95 per cent, of the hybrids resemble the male parent,* and 
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Professor Harrison in a report on the Agricultural Work in 
the Botanic Gardens and the Govel:*mnent Laboratory, British 
Guiana, for the years 1806-1901, states that it was being found 
that ‘ while the seedlings of the older varieties with but few 
exceptions show marked tendency to variation, the seeds of 
canes from seedling canes do not i)Ossess this property to 
anything like the same extent, and in many of these the 
offspring appears to come fairly true to parentage/ Such 
records as these on the raising of seedling canes show that 
some varieties possess characteristics that are transmitted to 
their offspring, while others do not. 

In reference to many other plants it has repeatedly been 
noticed that when two varieties, which differ by definite 
characters, wore crossed together, the offspring of such a cross 
partakes to some extent of the different characteristics of 
oithej* parent, and frequently all to an equal extent. It was 
further found that if these offsprings were crossed amongst 
themselves or allowed to self-fertilize, a large number of forms 
arose in the next or second generation. This was not fully 
understood until 1901 when the discovery of experimental work 
carried out by Mendel gave an explanation of the hereditary 
processes with which the breeder is concerned. 

MBNDKi/ff WORK ON INHERITANCE IN PBA8. 

Mendel experimented with the crossing of a large number 
of peas and centred his attention not on the plant as a whole, 
but upon its simplest characters, such as shape of seed, colour 
of liowers, length of stem, etc., and traced in detail the 
behaviour of each character in tlie hybrids, keeping the 
records of these simple characters, singly, separate from all 
others ; for he held that ‘ in order to discover the relations in 
which the hybrid forms stand towards each other and also 
towards their progenitors, it appears to be necessary that aU 
members of the series developed in each successive generation 
sliould be, without exception, subjected to observation/ 

The exact nature of MendeFs work may possibly be made 
clear by taking one or two examples from it. 

Two varieties of peas were chosen, one of which possessed 
smooth, round or roundish seeds, while the other possessed seeds 
that were irregularly angular or deeply wrinkled. These were , 
cross-fertilized. The plants arising from this cross possessed 
round seeds entirely, of such a form that differences could not 
be detected between them and the round seeds from one of the 
Ijarents. It appeared, therefore, that a character of one 
parent was transmitted complete or almost complete in 
hybridization to the exclusion of the corresponding character 
of the other parent. This constituted the character of the 
hybrids of the first generation, which may be designated by 
the sign (F. 1). The character which is transmitted is said to 
be dominant to that which is excluded, and the latter may be 
called recessive —roundish form of seeds dirminant to the 
wrinkled or angular form. 

Now, if plants of the first generation (P. 1) were allowed to 
self-fertilize themselves and a further generation (F. 2) raised 
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from the seed they produced, the recessive character—the angu¬ 
lar form of the seed—appearerh Twenty-five percent, of the 
seeds in this second generation (P. 2) were angular, wiiile 75 
per cent, were round or roundish—or a proportion of 3 
dominants to 1 recessive. 

In the third generation (F. 3), the offspring from the 
angular seeds of (F. 2) bore nothing but angular ^eeds, thus 
showing that the recessive character was constant; while in 
the offspring from the roundish seeds of (F. 2), which are all so 
much alike as far as external appearances go, it was noticed 
that twenty-five out of seventy-five (i.e., 1 out of 8) produced 
the round character purely, whilst fifty produced both round 
and angular seeds in the proportion of 3 of the former to 1 of 
the latter, i.e., 3 dominants to 1 recessive. From this it was 
seen that some of the round seeds of the second generation (F. 2) 
bred true to round, wliile others did not. The former were 
therefore ‘ pure ’ round and the latter ‘ impure ’ or ‘ hybrid ’ 
round. It was i)roved that the ‘ pure ’ rounds, through many 
generations kept true, and showed no reappearance of the 
angular reces.sive cliaraeter. The ‘ hybrid ’ rounds, however, 
produced pure round, liybrid round, and pure angular, just as 
their parents did. 

It was moreover seen that 100 plants from the progeny of 
the hybrid of (F. 2) consisted of twenty-five pure recessive, 
twenty-five puie dominant, and fifty similar in constitution to 
the hybri<l foini, siiu’c they gave offspring of the same charac¬ 
ter in tlie same [iropoi'tions. 

This can be show^n diagramatically as follows 
HOUND X ANoui.AR (oR Vice versa). 


1 angular. 


1 angular, angular. 


pure 1 pure 2 impure | ^ | 

round, round. round. 1 angular, angular, angular. 

In further generations a similar result w^as obtained and 
other characters were found to behaw in a like manner. In 
peas it Avas found that tallness dominant to the dwarf habit, 
the round sliape of the seeds dominant to tlie angular 
form, etc. 




The exact results may be given in the abreviated form—D, 
being written for the dominant character and R. for the 
recessive- and is applicable for any pair of similar characters 


F. 1. 

R 2. I). 


R 3. 1). 


R 4. D. 

Experiments subsequently conducted by Bateson, Saunders 
and others for tbe Evolution Committee of the Royal 
Society, and by Biffen and others on wheat breeding have given 
similar results. It is, therefore, concluded that the gametes-- 
the male and the female germ-cells—are pure with respect to 
the characters they carry, and assuming that an approximately 
equal number of pollen grains and egg-cells carry either one or 
other of the characters, the numercial relations observable in 
the progeny of the hybrids find a simple explanation; for 
according to the law of probability, when self-fertilization 
occurs in a DR. form, if the gametes bear either one of the 
characters in approximately equal numbers, the chances are 
that a D. pollen grain may meet with a D. or R. egg-cell, giving 
rise to a form either with dominant characters alone or to 
a hybrid, i.e., a D, or a DR ; while an R. pollen grain may meet 
with an R. or a D. egg-cell and give rise to R. or DR, forms. 
No other combinations are possible, and, therefore, the progeny 
would be represented by a series of individuals of the following 
forms : -1). + 2 DR. + R. 

The D. and R. fonns breed true, as their gametes carry 
only dominant or only recessive characters, whilst tbe DR. forms 
produce on self-fertilization the D.-f-2DR.+ R, series again. 

We have considered, as yet, only varieties different in 
simple characters ; but varieties differing in two or three pairs 
of characters have l)een expeiimented with, and it has been 
found that the gametes carry each of these characters pure. 

If a plant having seeds round and yellow were crossed 
with a variety having seeds angular and green, definite results 
would be obtained. We may indicate roundness of seeds by 
A. and tlie angular character by a., as roundness is dominant 
to the angular form, and yellowness by B. and greeness by 
b., as tbe yellow character is dominant to the green one. We 
may consider the first character (shape of seed) and get in P. 2, 
A 4* 2 Aa 4“ a, while if we consider the second chameter (colour of 
seed) we get in F. 2, B 4- 2Bb + b. Now the total number of 


D. CROSSED WITH R. 

I 

DR. (hybrid, in appearance D.) 


2 DR. 

(in appearance D.) 


R. 


D. 


2 DR. 


il. R. 


D. D. 


2 DR. 


R. R. R. 
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combinations that the gametes can make will be obtained by 
nintiplying together (A 4- 2Aa 4 a) and (B + 2Bb 4 b); the result 
of which is AB 4 Ab 4 aB 4 ab 4 2ABb 4 2AaB 4 2Aab 4 2 aBb 
4 4AaBb. 

There are, therefore, nine types possible, but externally they 
appear as four, namely, round yellow, round green, angular 
yellow, and angular green, in th(‘ pr()i)ortiou of 9 : : 3 * 1; as 

AB, 2aB, 2ABI), and 4AaBb, have the appearance AB~0; 
Ab, and 2Aab are of the appearance Ab-=-3 ; aB, and 2aBb are 
of the appearance aB^3; an<lab~l. 

Mendel next tested the truth of his hypothesis that both 
male and female cells were pure, by (Tossing the first cross 
hybrid with pure dominant and pure recessive forms, respect¬ 
ively. It was found that DR. crossed with I), gave Dl).: 
DR. as 1 ; 1, and that DR. crossed with R. gave DR.: RR. as 1 : 1. 

EXPERIMENTS IN BREEDING SUOAR-C’ANES. 

In cases that follow Menders Law, the processes of 
plant breeding are definite and exact, viz., the characttus 
(existing in the parents are transferred in their full intensity 
to descendants of the hybrids, recessives bred true from the 
moment of their appearance but only one-third of the individuals 
showing the dominant character breed true, and a fur¬ 
ther generation has to be raised before the pure dominants 
can be picked out. A number of examples have been noticed 
which do not behave along exactly similar line.s. The 
characters may blend, giving an intennediate form, which 
may breed true or may give the parent forms among its 
olfspring in tht' s(‘cund generation. Other instances hav(‘ 
(K*curred in wliich a totally new character has made its 
appearance which may or may not follow Mendel's Tjaw, while 
whole series of new forms, apparently not combinations of 
visible parental characters, may appear. 

The problem we have to face is this—Can the breeding of 
the sugar-cane be conducted upon the same lines as the breed¬ 
ing of new varieties of peas or wheat; is it possible, so to 
speak, to pick out the valuable characters from different 
varieties, and gradually build up an ideal type? This, of 
course, <Min only b(^ slujwn by experiment, and consetiuently 
a series of experiments is being started in which definite 
crosses will be made with a view to ascertaining how the 
different characters desired are transmitted to the offspring. 
The sugar-cane is built up of a series of characters, the in¬ 
heritance of which must be tmeed independently of each other, 

A thorough knowledge of the varieties to be experimented 
with is the first requisite, and then it is necessary to decide what 
characters are to be worked with. Only those varieties of sugai*- 
cane that have been tested under varying conditions of soil and 
climate have been chosen for experiment, for the securing 
of good parents is very important as the number of varieties 
for experiment has to be limited. Only those characters 
wbidi are of economic value, and which appeal to the 
planter, will be considered at the outset. It is hoped before 
long that definite results will be obtained, and that some 
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knowledge will be gained of the different characters that will 
be considered in the experiments, viz., tonnage of cane per 
acre, richness of juice, and resistance to disease. 

TONNAGE EXPERIMENTS. 

For the tonnage experiments, six varieties, that have been 
under test for some time, have been chosen, viz., B. 1,753, 
B. 4,164, B. 4,028, B. 3,390, D. 95, and Queensland Creole. The 
first four have shown themselves to give a large tonnage per 
acre, while the last two are small tonnage canes. These 
varieties have been planted in four rows, twenty-five holes deep, 
and arranged according to a definite plan, so that any single 
variety can be crossed with any other. There will therefore 
be 100 holes of each variety. The rows run in the following 
order: B. 1,753, D. 95, B. 4,164, Queensland Creole, B. 4,028, 
B. 3,390, B. 4,164, B. 1,753, D. 95, B. 4,028, Queensland Creole, 
B. 3,390, B. 1,753, Queensland Creole, B. 4,164, B. 4,028, D. 95, 
B. 3.390, B. 1,753, B. 4,028, Queensland Creole, D. 95, B. 4,164, 
B. 8,390. 

It will be ]) 08 sible, therefore, if the varieties arrow, to make 
the following crosses : large tonnage crossed with large ton¬ 
nage, large tonnage crossed with small tonnage, and small 
tonnage crossed with small tonnage. In this way it is hoped 
to ascertain whether tonnage of cane is a character that is 
transmitted to the offspring ami whether certain varieties aie 
of greater value in this respect than others. 

It is expected that the sugar-cane can be considerably 
improved in the direction of increased tonnage, especially 
when it is held that a larger tonnage of (*ane per acre depends 
largely upon increased vigour of the cane, for hybrids are 
generally moi'e vigorous than their parents. 

.JUICE EXPERIMENTS. 

Cousins, Jamaica, holds that ‘ beyond a certain point—24 
per cent, saccharose in the juice — any increase in richness 
involves a reduction in agricultural yield,’ but as only a £ew of 
the varieties now under experiment possess over 20 per cent, 
saccharose in the juice, maximum productiveness has not been 
obtained, and therefore experiments to inquire into the 
quantity of saccharose in the juice as a distinctive character 
of the sugar-cane have been laid out on the same plan as the 
tonnage experiments. Six varieties, viz., B. 8,675, B. 208, B. 3,922, 
T. 24, B. 3,746, and B. 4,164 have been chosen for the experi¬ 
ments, the first four possessing rich juice and the last two 
poor juice. Each of the varieties has been planted in four rows 
twenty-five holes deep- and arranged in the following order: 
B. 3,675, B. 3,746, B. 208, B. 4,164, B. 3,922, T. 24, B. 208, B. 3,675, 
B. 8,746, B, 3,922, B. 4,164, T. 24. B. 3,675, B. 4,164, B. 208, B. 3,922, 
B. 3,746, T. 24, B. 3,675, B. 3,922, B. 4*,164, B. 3,746, T. 24. These 
varieties have been laid out on a plan similar to that of the 
tonnage experiments and have been arranged so that different 
crosses can be made—rich-juice canes with rich-juice canes or 
with those having poor-juice, and the poor-juice capes among 
themselvee. 
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A similar plan of experiments has been laid out to inquire 
into the disease-resistant power of various varieties, as it is 
possible that increased vif:our of a plot of canes as reflected in 
larger yield of sugar is accompanied by greater immunity from 
disease. The root disease is probably the one that, at the 
present time, is causing a considerable amount of damage in 
the West Indies. Large losses have certainly been incurred 
by this disease in Barbados, and therefore it is the one to 
which attention will be paid. Four varieties, viz., B. 6,048, 
B. 1,520, B. 8,280, and B. 208 have been chosen as those which 
are either entirely immume or suffer little from the attacks of 
the fungus that causes this disease, and will be arranged with 
two others, B. 8,668 and B. 8,606 that appear to suffer severely 
from this cause. 

These are planted on precisely the same plan as the ton¬ 
nage and the juice experiments, in the following order:— 
B. 6,048, B. 8,668, B. 1,520, B. 8,696, B. 3,289, B. 208, B. 1,529, 

B. 6,048, B. 3,668, B. 8,289, B. 3,696, B. 208, B. 6,048, B. 3,696, 

B. 1,520, B. 8,289, B. 3,668, B. 208, B. 6,048, B. 3,289, B. 3,696, 

B. 8,668, B. 1,529, B. 208. The offspring of the crosses made 

will be tested for resistance against the root disease, an<i if 
sufficient disease is not present for tests from natural 
Infection, artificial inoculations or injections will have to be 
resorted to. 

COMBINATION—TONNAGE AND JUICE—EXPERIMENTS, 

The above three series of experiments have been establish¬ 
ed for the purpose of investigating different characters singly, 
but an effort will be made to examine closely a combination of 
two characters, with a view to obtaining definite knowledge as 
to the behaviour of these characters in several different 
varieties of sugar-cane on hybridizing. Owing to the .small 
space available for the conduction of these experiments and to 
the limited time, during which it is possible to carry out the 
emasculation of the flowers, only twelve varieties have been 
chosen, and 100 holes of each variety set out. The canes are plant¬ 
ed in chess-board fashion in rows twenty-five holes deep, and 
arranged so that any variety can be crossed with two others. 
The following varieties have been chosen :—B. 1,753, B. 8,289, 
B.8,922, B.6,048, B.1,529, B.4,769, B.4,844, 6.4,164, B.208, B.1,566, 
B«8,890, B.8,675. Table I gives an outline of the crosses that 
it is proposed to make. An analysis of the characters of the 
different varieties chosen is also given, where R = rich 
juice, r =3 poor juice, T^ large tonnage, and t« small tonnage. 

Of course, it must be clearly understood that the different 
characters put forward in this table are not of the same 
value, for they vary slightly in different years, but they are 
held to be comparative* For example, B, 1,758 gave in 1908-5 
an estimated yield of canes of 5017 tons, while B. 8,289 only 
gave 42’34 tons ; but these tonnage yields must be considered 
large against 28*92 tons of B. 1,629 and 29*88 tons of B. 4,844. 
The first are, therefore, designated by T. while the last are 
indicated by t. The same is the case with the juice of the 
different varieties* 
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TABLE I. 


Comhiruttion —Juice and T<mna(/e — K.vperiinenls. 


B. 1,753 (r T) t(. bo 
B. 8,280 (RT) „ 
B. 8,922 (R t) 

B. 6,048 (RT) 

B. 1,629 (R t) „ 

B. 4,769 (r t) „ 

B. 4,844 (i‘ t) 

B. 4,164 (r T) ., 

B. 208 (R t) 

B. 1,566 (r T) 

B. 3,890 (II t) 

B. 3,075 (R t) „ 


d with|p‘ 


0,048 (II T) 
1,506 (!• T) 
6,048 (R T) 

3.675 (R t) 
4,844(0 t) 
1,520 (R t) 
1,758 (r T) 
3,289 (R T) 

8.922 (R t) 
4,164 (r T) 
8,890 (R t) 
4,844 (r t) 
4,769 ( r t) 

3.922 (R t) 
3,390 (R t) 
1,529 (R t) 

8.675 (R t) 
1,500 (r T) 

208 (R t) 
1,753 (r T) 
4,104 (r T) 
4,709 ( r t) 
3,289 (RT)^ 
208 (R t) 


The planting of the varieties in chess-board fashion has 
been practised in order to make crossing as easy as pf>ssible, 
and the following table illustrates the arrangement adopted :— 


TABLE II. 

Chcse-honrd PloiUiuo taken from the Couihination — 
Juice and Tonnagi — K.rpcrimcnfe. 


B. 1,758 

B. 6,048 

B. 1,753 

B. 0,048jB. 1,753 

B. 1,500 

1 

B. 1,753 B. 1,566 

X 

X 

X 

X 

’X 

X 

X 

X 

B. 0,048 

B. 1,753 

B. 0,048 

B. 1,753 

B. 1,500 

B. 1,758 

B. 1,566 B. 1,753 

- ' 1 

X 

X 

X 

X 

X 

X 

X 

X 

B. 1,733 

B. 6,028 

B. 1,753 

B. 6,048 

B. 1,753 

B. 1,506 

1 

B. 1,753 

B, 1,500 

X 

X 

X 

X 

X 

X 

X 

X 

B. 6,048 

B. 1,753 

B. 0,048 

B. 1,753 

B. 1,566 

B. 1,753 

B. 1,566 

B. 1,753 

X X X X X 

Continued to twenty-five holes dee) 

X 

X 

X 
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The varieties have all been carefully studied and have 
been chosen as being the best we have on hand at the present. 
Careful systematic work, conducted along definite lines, is to 
be carried out in order to analyse the different qualities of the 
sugar-cane and to incorporate as many of the best character¬ 
istics as can possibly be brought together in a single variety 
in order to fulfil a certain and definite purpose. Arrows of 
the various varieties will also be bagged separately to obtain 
self-fertilized seedlings, in order to investigate, if possible, the 
dominant characteristics more fully, for it is suspected that 
some, if not many, of the varieties chosen may be impure or 
hybrid types. This will considerably complicate matters, but 
difSculties will have to be met. 

Small numbers of seedlings can only be obtained owing 
to mechanical difficulties in emasculation and cross-polli-. 
natiop. on account of the small size of the flowers and 
the height of the arrows above the ground, to the varied 
time of arrowing and often to a total lack of arrows, as well as 
to unfavourable climatic conditions. It is hoped, however, 
that in a few years, canes will be built up, character by 
character, that will stand the rigorous test of field selectioUvS 
and analyses in the laboratory. 

A systematic investigation of the material on hand in 
order that somthing definite may be learned about the 
unit characters with which we intend to deal, their dom¬ 
inance,^ and their combination and correlation with othei' 
characters is to be undertaken. With this fundamental 
work accomplished, it may bo possible to deal with 
varieties, concerning whose characteristics something definite is 
known, and to prosecute the work of sugar-cane breeding in 
definite directions and to secure results previously planned for. 

OTHER EXPERIMENTS FOR PRODUCING HYBRIDS. 

The difficulties of obtaining large numbers of liybvids by 
hybridization under control have been mentioned previously, 
and, as the access of pollen ffoni an unknown source must be 
recognized as being detrimental to advancement in hybridiza¬ 
tion work and as it would lead to entirely erroneous conclusions, 
a series of experiments by which it is hoped to obtain hybrids 
by what may be called natural hybridization has been 
started. 

It has been well known for some time that certain varie¬ 
ties of the sugar-cane' produce much fertile pollen while 
the pistil is normal, and others produce little or none. 
Advantage of this fact has been taken by the experimentalists 
in Java, and large numbers of hybrids have been obtained by 
planting in alternate rows varieties that arrow at the same 
time—one •f which may be called ‘ male’, possessing much 
fertile j>oUen, and the other ‘ female’, possessing a very small 
proportion of fertile pollen. The arrows from the ‘ female’ 
variety alone are cut, and the resulting seedlings must be tlie 
result of^a cross or of self-fertilization, and the chances, under 
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Java conditions, are such that the ‘ male’ variety planted in 
the adjoining rows is generally held to have provided the 
pollen. 

With the high winds that prevail in the West Indies it is 
thought that such a method cannot be satisfactorily practised, 
but it is hoped that, if varieties ‘male’ and ‘female’—be 
planted in chess-board fashion and an arrow producing much 
normal pollen be bagged with an arrow producing little fertile 
pollen at an early stage, before outside pollen from an unknown 
source can be blown upon the stigmatic plumes of the female’ 
variety, a number of seedlings can be obtained of known 
parentage. After a sufficient time has elapsed for pollination 
the * male’ arrow would be taken out and only the ‘ female’ 
arrow sown. 

It is possible that some seedlings would be the result 
of self-fertilization, as sometimes the ‘female"’ canes pro¬ 
duce a few normal pollen grains; but in these varieties the 
chances of self-fertilization are reduced to a minimum and, 
therefore, if fertile seeds are produced by these canes they 
will almost certainly be the result of hybridization. By this 
method, access of pollen from an unknown source cannot take 
place, and the risk of obtaining large numbers of seedlings 
of less value than the female parent will be largely reduced. 

At the Dodds Experiment Station, Barbados, plots have 
been laid out to test this method. Canes that have stood the 
stringent tost for a number of years have been selected. B. 370 
has been planted chess-broad fashion with B. 208, and White 
Transj;>arent is to be crossed with B. 3,289 : acres have been 
planted in all. White Transparent and B. 370 prcKiuee little 
fertile pollen, and therefore, any seedlings obtained from them 
should be the result of crossing, and an advance made in 
th(» desired direction. 

It is hoi)ed that this method may give results that would 
justify its adoption on a larger scale, and be the i)ractical 
method of gradually improving the sngar-cane along scientific 
lines. 

(X)NCl.USION. 

In conclusion, it will be seen that definite plans have been 
laid out by this Department for the breeding of hybrid sugar- 
canes, as it is expected that considerable improvement can be 
made. The experiments have been started on a small scale, as 
it is necessary to become as fully acquainted as possible with 
the characters of different chosen varieties, in order that thc^ 
inherent tendencies for utility may be understood, and so that 
the life forces of the best varieties may be directed into useful 
channels. Records of pedigrees, relative values of hybrids, 
dominance of characters, etc., will hav(5 to be kept and arrang¬ 
ed in such a way that the value of any individual may be seen 
at a glance. It is possible that, in hybridization, totally new 
characters may make their appearance which may prove of 
value and possibly different characters of the parents may 
show blending, but until experimental evidence is obtained 
nothing can be said of what results will follow. Several years 
must elapse before sufficient varieties have been raised and 
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snbraitt^ to rigorous field and laboratory tests, before recom¬ 
mendations can be made to the planters. Plant breeding has 
been put upon a definite basis, for it has been shown that, with 
the proper understanding of the inheritance of the unit 
characters, new varieties can be built up with certainty, by 
picking out and combining together characters already existing 
in other varieties. Improvements can be made by picking out 
a desirable feature here, another there, and combining them 
together. It is expected that hybridization will be the means 
of making rapid improvement in the sugar-cane, and it is hoped 
that ahiong the hybrids there will be some that will not be 
found wanting when the final tests are made. 


THE RATIONAL USB OP MANURES FOR 
SUGAR-CANE IN JAMAICA. 

BY THK HON. H. H. OOUSINS, M.A., F.C.8., 

(Government Analytical and Agricultural Chemist, Jamaica 

One of the special peculiarities of Jamaica as a sugar- 
producing country, is that of the great diversity of soils and 
climates to be found in the various sugar-producing areas. 
Any attempt at generalization is therefore quite out of the 
question, more especially on such a matter of local require¬ 
ment as the use of manures. 

It is on this account that I have not considered it desir¬ 
able to carry out at the Sugar Experiment Station any 
elaborate series of manurial experiments, as has been done 
with such success in Demerara, Barbados, and the Leeward 
Islands. Our conditions at Hope are so entirely difFeroiit to 
those in Vere, Westmoreland, or the north side of the island, 
that any results obtained there as to the manurial require¬ 
ments of the sugar-cane would be quite inapplicable to the 
other sugar districts. 

W'e have, therefore, been forced to restrict ourselves to 
co-operative experiments on the estates; and although the 
limitations and drawbacks of such experiments are obvious, 
useful information applicable to local conditions is nevertheless 
obtainable. 

Speaking generally, it may be said that the use of 
fertilizers in those districts where droughts are prevalent 
and irrigation is unobtainable is purely a gamble against the 
weather. 

If a good growing season should prevail, fertilizers may 
pay well, whereas in a drought they may prove entirely 
unremunerative, and in some cases even accentuate the damage 
done by severe drought. 



Where irrigation is obtainable, or when normal seasons 
favourable for the growth of the cane prevail, tlie use of 
manures becomes a matter of practical importance. 

LIME. 

Lime is frequently the most needed amendment of our 
sugar-cane soils, and in our exjieriments nothing has, on 
occasion, exerted such a remarkable influence on the returns 
of cane as this material. 

On soils in which the lime is deficient, | ton of lime 
per acre should be applied broadcast each year, preferably 
before the* first deep cultivation. At Amity Hall, 5*4 tons 
of canes, and at Hillside, 12 tons of canes per acre were 
obtained by the use of J ton of lime per acre in the Vero 
experiments. 

The use of large dressings of lime on a tropical soil is not 
to be recommended owing to the set back which is thus given 
to the nitrifying processes in the soil. It would appear that 
10 cwt. of lime per aero once a year is an amiile quantity for 
nmnurial purposes. 

Where marl is \ised a larger quantity —say 4 or 5 tons per 
af*re—is rocpiired. Some types of marl are injurious to the soil, 
and lime is, on the whole, the best form in which to make good 
a deficiency of this ingredient. 

HUMUS. 

The chief problem of tropical agriculture is the main¬ 
tenance of a suitable standard of humus in the soil. The 
process of decay, rapid under any circumstances in the tropics, 
becomes greatly accelerated by tillage and stirring of the 
soil. 

In the case of sugar-cane cultivation in Jamaica much 
relianc(^ is placed upon fly-penning, and upon the use of cattle 
manure. On many estates, however, it lias been found that 
cow peas can be used with good elTect to increase the supply 
of humus. A very vigorous variety of cow pea has been 
cultivated at Money-musk estate in Vero, and seeds of this 
variety wei e obtained by the station for distribution to estates. 
Lime and cow peas arc quite sufficient in many cases to assure 
a full crop of cane. 

Tlie history of large sugar enterprises in other tropical 
countries indicates that where steam is used in place of animal 
traction for estate purposes, a deterioration of the cane lands 
is very apt to result. It would seem desirable in Jamaica to 
I'oly on animal traction as much as possible in any large sugar 
enterprise, so that a good supply of manure might be secured 
for reinforcing the fertility of tlie cane fields. 

NITROUBN. 

Owing to the rise in the price of nitrate of soda during the 
l)tist few years, the cost of nitrogenous manures to the planter 
has increased, and as this is the limiting factor in the produc¬ 
tive power of most soils for growing a crop of sugar-cane, the 
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economic maximum for the supply of nitrogen is the most 
important matter for consideration in any system of fertilizing 
the cane fields. 

For purposes of convenience 1 am inclined to favour 
sulphate of ammonia as a concentrated source of nitrogen for 
use in Jamaica, Nitrate of soda is more liable to be leached, 
and is not so convenient for mixing with other manures. The 
price of sulphate of ammonia varies, but may be taken at about 
£13 per ton, c. i. f., Jamaica. It has been found desirable to 
import it in barrels, as the free acid it contains is very apt to 
rot the bags in which it is generally packed. 

Dried blood, guano, and meat-refuse manures are also of 
use as sources of nitrogen for canes, but, in our experience, are 
not so efficient as sulphate of ammonia for the same outlay of 
money. 

Prom 1 to 2 cwt. of sulphate of ammonia per acjre has been 
found profitable in Jamaica under varying conditions. 

PHOSPHATES. 

The cultivated soils of Jamaica are peculiarly rich in 
available phosphoric acid and there are many sugar soils whore 
the store of phosphates is largely in excess of any possible 
requirements of the crop. T am of opinion that most of tin* 
mixed manures that are prepared for sale to sugar i)lantors 
contain an excess of phosphates in pioportion to other 
ingredients for the economical requirements of our soil in 
Jamaica. Professor Harrison has demonstrated that soils in 
British Guiana with a content of available phosphoric acid 
above the normal do not need phosphatic fertilizers. 

There are three classes of soil in Jamaica each requiring 
a different form of phosphatic fertilizer. For all the stiff soils 
and those of medium texture deficient in carbonate of lirais 
basic slag is the best form of phosphate. For the soils rich in 
carbonate of lime (0’5 per cent, and over), siq)erphosphate 
should be used, while on the light alluvial soils deficient in 
carbonate of lime, the best results have been obtained from 
a mixture of 2 parts steamed bone flour and 3 parts of good 
superphosphate. 

Basic slag must not be mixed witli sulphate of ammonia, 
and superphosphate is incompatible with nitrate of soda in 
a mixture. 


POTASH. 

Some sugar soils that have been long in cultivation, would 
api3ear to he very deficient in potash. Sulphate of potash, 
costing about £12 per ton, c. i. f., Jamaica, is the most 
convenient source of imported potash. Profitable results have 
followed the application pf J to 1 cwt. of sulphate of potash 
per acre. Wood ashes, if unleached, supply potash in 
a peculiarly useful form, and should always be carefully stored 
on the estate so as to avoid loss of potash. 
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MIXBD MANURES FOR CANKS. 

With a few exceptions the mixed manures supplied to 
planters are sold at a price of 10 to 30 per cent, higher than the 
cost of the ingredients. Some contain low-grade nitrogenous 
materials and are therefore of less value than would appear 
from the guaranteed content of nitrogen. 

A good deal of an American packing house fertilizer has 
been used by planters during the past season, containing 
phosphates and nitrogen in fair proportion. The results of the 
manure as seen in the fields, appear to have been satisfactory 
to several buyers, but the cost was (luite 25 per cent, higher 
than that of the same ingredients imported direct from 
Glasgow for the use of the Sugar Experiment Station. 

SUMMARY. 

There are soils on which sulphate of ammonia used alone 
ih the most profitable application, and others for which 
ammonia and potash, or ammonia and phosphates are desirable, 
and again other soils appear to require a complete manure of 
nitrogen, phosphate, and j)otash. 

The wisest policy is for each planter to study the indica¬ 
tions of the field experiments which are now available to 
every estate desiring to carry them out, and to adopt the 
manure indicated as most profitable for application to his 
peculiar soil. The importation of high-grade materials pur- 
(jhased at ruling market prices would in many cases save 
a cpiarter of the present outlay on imported manures. 
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THE NITROGEN CYCLE AND SOIL ORGANISMS. 

BY S. F. ASHBY, B.Sc , 

Fermentation Chemist, Government Laboratory, Jamaica. 

During the last twenty years much has been done towards 
clearing up tlie changes which the element nitrogen suffers in 
its relation to the soil and vegetation. It was until quite 
recently believed that the inert gas which constitutes four- 
fifths of the air was practically a changeless reservoir of 
indifferent matter which was brought into combination with 
oxygen in occasional trifling amounts during electric discharges. 
This combination was supposed to make good, slight losses 
whereby the element might, under unknown conditions, become 
free again, so that the fund of combined nitrogen in the world 
remained constant, Avorking round in a cycle through the 
organic and inorganic kingdoms practically independent of the 
great free reservoir in the air. 

Thanks, however, to the Avork of agricultural chemists, 
and plant physiologists, as well as that of microbiologists, it i^' 
now known that tlie free nitrogen of the air is constantly 
being brought into combination on a large sc‘ale through tin* 
agency of certain organisms, and that it is also being set heo 
again on a large scale by the agency of other organisms. 

It is the amount of combined nitrogen in the soil which, 
given suitable physical conditions, determines in a largo 
measure the yields of our crops, and it has always been one of 
the objects of a successful agriculture, though in an unconscious 
way, to encourage and turn to account this process of combin¬ 
ation, and as far as possible to combat and discourage the 
process which turns the nitrogen back into the air as free gas 
again. Broadly speaking, this has been achieved by the groAvtli 
of legumes for animal food or for green manuring, and by 
drainage and rational cultivation of the soil. 

To understand the working of these tAvo end processes, 
a short account of each of the main changes undergone by 
nitrogen will be necessary. 

In the first place, a few words may be said about the 
organisms of the soil. These consist, in addition to the familiar 
green plants visible to the unaided eye, of various forms of 
green plants, called algae, which can be seen only with the aid 
of the microscope. The vast number of soil organisms are, 
hoAA^ever, colourless; mostly bacteria, a few moulds, and still 
fewer yeasts. 

Prom the standpoint of the nitrogen cycle, all those 
organisms are important; but in virtue of their numbers, kinds, 
and activities, the bacteria easily take the first jJace. They 
consist of single cells which multiply by simple (livision, and 
ai*e as a rule either spherical or rod-8hai)ed. They are 
extremely small, rarely exceeding length, and are 

often not more than isioo inch, so that one need not be sur¬ 
prised to hear that au ounce of a good soil to a depth of 
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1 foot contains about ten millions. At a depth of 3 feot 
they are much less numerous, and at 6 feet are often entirely 
absent, the soil aeting as a filter. If some soil is heated for an 
hour or more at 250” F. in contact with steam, the organisms 
are all killed out. The same end can be attained, though 
with more difliculty, by treating the soil with poisons like 
corrosive sublimate or carbolic acid, or with the vapours of 
chloroform, carbon bisulphide, etc. 

By treating soils in one of these ways to kill the life in 
them, it has been possible to prove that none of the changes 
about to be described, take place by purely chemical means, 
but only when the bacteria and other organisms are alive and 
active. 

We can now turn to the first step in the nitrogen cycle— 
the bringing into combination of free nitrogen gas. 

THE BRINGING INTO COMBINATION OP FREE NITROGEN GAS. 

Nearly ttventy years ago, Hellriegel and Wilfarth publish- 
(id their results on vegetation experiments from which one 
(jould only conclude that leguminous plants, such as peas, 
beans, clover, etc,, are able to get their nitrogen from the air. 

It has now been proved, beyond doubt, that it is the 
bacteria living in the nodules ou the roots of these plants 
which bring the atmospheric nitrogen into combination. Maze 
and Golding have been able to cause tliese bacteria, separated 
from the plant, to fix nitrogen from the air in an artificial 
culture liquid. Sjiecial cultures of these organisms have proved 
of great value both in the United States and Germany for 
inoculating seed or soil, where virgin land has been broken up, 
for sowing alfalfa or serradella. In soil which has been long 
under cultivation they are generally present,'and inoculation 
would probably only be profitable where a leguminous plant 
new to a country was being introduced. Under ordinary 
conditions leguminous plants are rarely without root nodules, 
and, consequently, the bacteria which fix the nitrogen. 

By this means, an enormous amount of nitrogen is being 
annually obtained from the air by one of the largest and most 
widely distributed of all orders of plants. In Jamaica, it is 
easy to see that tlie leguminous order provides a large part 
of the vegetation, from great trees down to herbaceous weeds. 

In all tropical countries, where the people are mainly 
vegetarian, the seeds of legumes, always rich in meat equiva¬ 
lents, are one of the most valued food staples; for instance, the 
gram peas and soy beans of the East. It is certain that the 
bulk of thii nitrogen in these seeds comes from the air. In the 
tropics, where the rainfall is not sufficient for high forest and 
formation of humus, nor so scanty as to induce desert 
conditions, vegetable matter decays A^ery rapidly, especially in 
the lighter soils which are easily exhausted of their combined 
nitrogen. Under these conditions, the fixation of nitrogen by 
legumes, in conjunction with the nodule bacteria, is a property 
which greatly favours the development of these plants. 



At about the Bame time as nitrogen fixation was observed 
in the above mentioned case, the iVench chemist Berthelot 
was able to prove that uncropped soils, when kept moist and 
exposed to the air, showed, after sevcu'al months, considerable 
gains in combined nitrogen, and as this did not occur when the 
microbes have been killed in them, he concluded that certain 
soil organisms must be able to bring nitrogen into combination 
(juite independent of any green plant. A few years later, 
a bacterium which was capable of growing in a sugar solu¬ 
tion, containing no combined nitrogen, and, in the absence of 
oxygen, of fixing small quantities of nitrogen gas, was isolated 
from soil. The sugar was broken down into butyric acid, 
carbonic acid, water, and hydrogen, and for every 1,000 parts 
so decomposed about 2 parts of nitrogen were fixed. 

About four years ago another organism was obtained from 
soil which grew vigorously in sugar solutions when in the 
presence of abundant oxygen, but in the absence of combined 
nitrogen. The sugar was oxidized to carbonic acid and water, 
and for every 1,000 parts so broken down as much as JO 
parts of nitrogen were fixed. The writer has repeatedly 
isolated this organism* from English arable soils, once from an 
Egyptian soil, and an allied variety from East, and South 
African soils, the latter differing from the other by producing 
a blue and finally golden yellow diffusible pigment. 

An organism quite similar to the English type has been 
isolated by him from a Jamaican cane soil, with similat' 
nitrogen-fixing properties. It has been impossible, however, iq) 
to the present, to find this organism in old pasture and old 
meadow land showing an acid reaction, but it is always 
abundant in cultivated soil containing carbonate of lime. 


For obtaining it from the soil, a solution of the following 
composition has been found very favourable 


Mannite or Glucose... 

Di-potassium phosphate 
Magnesium sulphate 
Sodium chloride 
Distilled water 


12 grammes. 
•2 
•1 
•1 

1 litre. 


If about 100 c.c. of this solution, to which 1 gramme of 
precipitated carbonate of lime has been added after sterili¬ 
zation, is put into a flask in a shallow layer, inoculated with 
a gramme of fresh arable soil, and exposed to a temperature of 
80-90® F,, in the dark or in diffused sunlight, a strong film of the 
organism will develop in about three days, which is never quite 
pure. Isolated colonies can be obtained by transferring some 
of this film on to an agar of the same composition. 

In pure cultures the fixation of nitrogen is net^r so large 
as in the first crude culture from the soil. The organism is an 
unusually largo coccus, tw'o- to four-thousandths of a millimeter 
in diameter, often occurring in the film as diplococci, and 
staining a fine red-brown with iodine in potassium iodide. It 
takes up aniline stains with great intensity, and is consequent¬ 
ly very rich in albuminous matter. An old film on a liquid, or 
the growth on agar becomes brown, and finally often black. 
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Thin organiHin from the «oil is very feebly motile, and only 
shows tliat property in young cultures. 

Boijerinck, the discoverer of the bacterium, has named it 
Azotohacter rhroococcum, and he has also described anotln^r 
species, Azotohacter ayiliH, which he found in a canal water, but 
distinguished by its larger size and intense motility. The 
writer has also found this species forming an almost pure film 
on the surface of a marked mixture of diuider and molasses 
which had been set up for a butyric fermentation six months 
earlier, after being sterilized and inoculated with a pure culture 
of a butyric organism. Rain had, however, got in and doubt¬ 
less brought this organism with it. There was no longer sugar 
present, but only the calcium salts of lactic, butyric, and acetic 
acids. That those salts were undergoing rapid oxidation by 
the Azotohacter was shown by the continuous separation from 
the liquid of a calcium carbonate pre<;ipitate. 

The first visible product of nitrogen fixation is the 
albuminous substance of the organism itself, neither ammonia 
nor oxidized nitrogen being present in the medium. The 
organism obtains the energy for fixation from the oxidation of 
the sugar, which yields an amount of energy enough to fix 
more than ten times as much nitrogen as has ever been 
obtained in artificial cultures. In the case of the leguminous 
plants, the sugar formed in the leaf is the source of energy for 
the nitrogen fixed ^by the bacteria of the nodules, which show, 
otherwise, no resemblan<‘e to the Azotohacter species. 

It is easy to show that soils contain also butyric organisms 
callable of fixing nitrogen in sugar solutions, by using the same 
sugar solution as that for the culture of Azotohacter^ but 
exposed to an atmosphere of nitrogen (best obt|-inod by absorb¬ 
ing the oxygen with alkaline pyrogallate) at a temperature of 
90-100'' F. An active fermentation sets in, but less than one- 
third of the nitrogen is fixed for the same amount of sugar 
decomposed, as in the case of the A zotohacter. 

As yet, one kuows very little with regard bo the amount 
of nitrogen practically brought into combination by these free, 
living organisms in soils, and one is, therefore, not in a position 
to estimate their value for agriculture. 

Mr. A. D. Hall at the Rothainsted Experiment Station, 
England, has recently found that two soils which lia<l beeu 
allowed to run wild for twenty years had gained very greatly 
in combined nitrogen during that period to a depth of at least 
a foot, the gain being much the greater, however, in the one 
containing much calcium carbonate from which the writer 
obtained Azotohacter abundantly, thau iu the other Avhere 
carbonate of lime was absent, and from which only butyric 
bacteria qpuld bo cultivated. 

Several observers have remarked a considerable increase 
of combined nitrogen in the surface layers of soils on which 
an abundant growth of microscopic green algae had formed, 
and it was concluded, somewhat hastily, tliat they also had the 
power to fix nitrogen from the air. Pure cultures of the algae 
have, however, shown no such ability, but fixation has occurred 
when they were allowe<i to grow in conjunction with soil 
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bacteria. This suggests a symbiosis between the green algae 
and the bacteria of the Azotohacter type, sitnilltr to that 
between the green leguminous plant and its nodule bacteria, 
the sugar formed by the algae with the aid of sunlight becoming 
available for oxidation by the bacteria with consequent fixation 
of nitrogen by the latter. 

Under whatever conditions the nitrogen of the air 
becomes combined, the first visible product is always the 
albuminous matter constituting the bodies of tlie active or¬ 
ganisms, and indirectly, of the leguminous plant. On the death 
of these bodies, this matter undergoes great changes, due to the 
activity of other soil organisms, and this brings us to the 
next step in the nitrogen cycle. 

THB BREAKING DOWN OF ALBUMINOUS MATTER. 

This takes place under two broad conditions, in the presence 
of abundant air, and, consequently, of oxygen, and in the 
absence, or in a very restrictive supply, of air. In the first 
case, one speaks of decay, in the latter case of putrefaction. 
Decay of albuminous matter takes place in the well aerated 
surface soil which is frequently stirred by agricultural 
implements, and is characterized by the production of ammonia, 
carbonic acid, and water. This process is entirely the work of 
bacteria and moulds, mainly of the former, If one inoculates 
a oiie-part-per-thousaud solution of peptone with a little soil, 
and then exjioses it to the air in a shallow layer at about 80 F., 
oue will find that after a few days, at least half the nitrogen of 
the peptone has been converted to ammonia, and tlie liquid is 
strongly clouded by countless bacteria. If air had been excluded, 
putrefaction Avould have set in and been characterized by the 
production of evil-srnelling substances, ammonia being formed 
only very slowly. Decay is, therefore, a greatly more rapid and 
more effective process than putrefaction. Ammonia, however, 
does not accumulate in a cultivated soil, but suffers a change 
under the influence of bacteria. This bring us to the next step 
in the nitrogen cycle. 

NITRIFICATION. 

This consists in the oxidation of ammonia to nitrate in 
two stages by two quite distinct species of bacteria. Tlie 
ammonia is first converted by the one speei(3s to a nitrate, and 
the latter then oxidized by the other .species to a nitrate. This 
process can only occur when there is an abundant supply of air, 
and is therefore most active near the surface of the soil. The 
writer has found that, under English conditions, nitrification 
is nearly as active at a depth of 8 inches as at 4 inches, 
but only about half as active at a depth of 12 ipches from 
the surface. 

In order that the process may go forward, some basic 
substance must be present in the soil. This is usually carbon¬ 
ate of lime. This converts the ammonia into carbonate, which 
is then oxidized to nitrate of. ammonia which reacts with 
more carbonate of lime with the formation of calcium nitrate 
and ammonium carbonate, the latter being again nitrified. 
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Neutral solutions of ammonium salts, like the sulphate 
and chloride, undergo no nitrification whatever when inocu¬ 
lated with a little soil, but the process can be started by the 
addition of a little carbonate of lime. The writer has found 
that ferric hydrate or iron rust can replace the carbonate to 
a certain extent. 

In acid soils nitrification cannot occur. The author found 
this to be the case with the acid turf of an old meadow down 
to 8 inches, but in the mineral soil below, at 12 inches, nitrifica¬ 
tion was fairly active, and was even taking place at a depth of 
28 inches. 

These two nitrifying bacteria are remarkable for the fact 
that they will gi*ow and nitrify in a purely mineral medium, as 
they are both able to use the energy set free by the oxidation 
of ammonia and nitrate, respectively, to decompose the carbonic 
acid in the air, the carbon entering into the organic substance 
of their bodies. 

If a little fresh soil is used to inoculate a solution contain¬ 
ing I gramme of ammonium siiljAate in a little distilled water 
to which potassium phosphate and magnesium sulphate have 
been added, together with some carbonate of lime, then, in 
the (‘ourse of a fortnight, at a temperature of 80-90‘ P,, nitrite 
Avill be found in the liquid, Avhich, after increasing in 
amount for some days, Avill begin to diminish, and finally 
disappear, giving place to nitrate. The latter will only begin 
to appear when the ammonia has been largely oxidized to 
nitrite. This is due to the fact that ammonia prevents 
the nitrate organism from oxidizing the nitrite formed by 
the other bacterium. The Avriter has found, however, that 
ammonia prevents the groAvth of the nitrate organism, but 
Avhen the latter has multiplied abundantly, even large amounts 
of ammonia have no effect on oxidation. 

In the soil where both organisms are abundantly present, 
nitrites never accumulate, as they are oxidized to nitrate as 
fast as they are formed. The nitrate formed in thisn^ay is 
the commonest form in which all crops (the legumes hoAvever 
only in part) obtain their nitrogen, and its preservation is there¬ 
fore of very great importance in agriculture. It can, hoAvever, 
be lost to them in two ways. Fir.«tly, by being Avashed into the 
subsoil by rain and thus carried beyond the range of their roots ; 
and secondly, by^ being decomposed through the activity of 
certain bacteria, and having its nitrogen returned to the air as 
free gas, thus completing the nitrogen cycle. This latter 
process is called denitrification. 

DENITRIFICATION. 

This process can only occur Avhere nitrates are accompanied 
by easily soluble non-nitrogenous organic matter, esj)ccially in 
an alkaline medium. It was formerly thought that air, i.e., free 
oxygen, must be absent, but this is noAV known to be an unneces¬ 
sary condition. The freeing of nitrogen gas from the nitrates 
does not, however, ahvays occur, but m often accompanied by 
reduction to nitrites and ammonia, an action exactly the 
reverse of the nitrifyiiig one. 
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The writer found that if a sugar such as glucose is added 
to s ])urely mineral solution originally containing ammonia 
w}ii<»h has been completely nitrified to nitrates by tlie organisms 
conveyed in a little soil, an abundant bacterial growth forms, 
and in the course of twenty-four hours, at a temperature of 
80-00' F., nitrites will be found in the liquid. After another day, 
ammonia will often be abundantly present, and the original 
nitrates will haA^e completely disappeared. 

In another case, afuu* the preliminary formation of nitrites 
no ammonia can be found, but all the nitrogen will have 
disappeared from the solution ; in this latter case true denitri¬ 
fication has taken place, and the nitrogen has escaped into the 
air as the free gas. Tliis has taken place where air had free 
access to the liquid, and was not the work of the nitrifying 
bacteria, which can only convert ammonia into nitrate, but of 
other organisms which were present in the soil originally 
inoculated, but which coilld only develop when the medium 
had been rendered suitable by the addition of the sugar. 

Both true denitrification and the back action to ammonia 
are always preceded by a reduction of the nitrate to nitrite, 
and in fact very many bacteria can reduce nitrate to nitrite 
and can carry the action no further. One of the commonest 
soil bacteria (the so-called earth bacillus), BaciLlus tnycoides^ 
which is very active in the breaking down of albuminous 
matter to ammonia during decay, is also able in the presence 
and absence of air, to reduce nitrates to nitrites and 
ammonia, so that an organism which is active at one stage of 
the nitrogen cycle can also be an effective worker at another 
stage. At the same time, as much as 20 to 30 per cent, of 
the nitrate nitrogen can be assimilated by the active organisms 
and converted into the albuminous matter of their bodies. 

In some recent experiments made in Germany with soils 
heavily dunged with stall manure and receiving at the same 
time nitrate of .soda, a large part of the nitrate nitrogen either 
disappeared as free gas or was taken up by the bacteria as body 
substance, and rendered non-available to the crop. 

On the other hand, long-continued experiments atRotham- 
sted, England, in Avhich both moderate quantities of dung and 
nitrate of soda were annually supplied to the same crop, have 
not made evident, by affecting the crop yield, that much 
loss has taken place through the above mentioned causes. 
Although denitrification can undoubtedly occur with free 
access of *air„yet it is still more likely under Conditions where 
air is excluded, or the supply greatly diminished. This can 
easily be shown by saturating a soil rich in organic matter 
with a solution of a nitrate ; after a few days no nitrates 
will be found in the water extracted from the soil. 

In Japan, some recent observations have shown, tliat for 
rice grown in soils largely water-logged and richly dunged 
with faeces, sulphate of ammonia is a much more effectual 
manure than nitrate of soda, owing to partial denitiification 
of the latter. 

On the other hand, some of the river waters of Jamaica 
which are known to be contaminated by .sewage along part 
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of their course, very often show no trace of nitrates, although 
the water before contamination must have contained them. 
Tliose streams flow along very shallow and rocky channels, and 
must be very efFectiially aerated, yet the soluble or organic 
matter brought in by the sewage has enabled bacteria to 
denitrify the nitrate.s originally ]>resent. The very lo^t figures 
obtained for oxidiTiable organic matter in these waters go to 
support this conclusion, and show that in the self-purifica¬ 
tion of rivers in tropical climates, the organic matter and 
nitrates are mutually destructive under the influences of 
bacteria. 

The circulation of nitrogen has now been followed along 
the main channel, through direct fixation of the free element, 
decay, and putrifaction, nitrification, and finally denitrification 
which completes the circle. 

Almost no attention has, however, been given to two side 
channels which tap the main current at one point, only to 
return to it at another. One of these is that portion of green 
vegetation which obtains its nitrogen from the nitrates of the 
soil, builds them into the albuminous matter of its living 
structui‘e, which, after death, is again returned to the soil to 
be again broken down by decay, and the successive bacterial 
processes of the main current. 

Before, however, the return to the soil is made, a portion, 
both of this vegetation, and of the nitrogen-fixing legumes 
have to pass the animal body. This vegetable albumen is 
transformed to a small extent into animal albumen, but the 
greater portion, over 90 per cent., is almost immediately 
rejected again in a simplified form, in the case of the higher 
animals, by the urine. In man and the carnivorous mammals 
this is mainly as urea; among the herbivorous as hippiiric acid ; 
and by birds, reptiles, and fishes mainly as uric acid. 

Urea is acted on very rapidly by many .soil bacteria and 
converted completely into carbonate of ammonia ; hippnric 
acid, thougli a more complex substance, is also broken down, 
at first into benzoic acid and glycocoll, and the latter again 
into carbonate of ammonia iind water. Uric ac‘id suffers the 
same fate through the instrumentality of soil bacteria, so that 
in all three cases the nitrogen excreted by animals finds its 
way back into the main current of the nitrogen cycle as 
ammonia, to undergo the further successive changes. 

It is evident, then, tliat the total amount of animal life is 
determined by the amount of combined nitrogen available foi* 
nutrition. Under natural conditions there is no reason to 
believe that the total amount of combined nitrogen Avould 
tend to increase, i. e., that nitrogen fixation would be in excess 
of denitrification. On the other hand, with agriculture 
and its constant endeavour to increase crop x)roduction by 
creating conditions favourable to nitrogen fixation and 
unfavourable for denitrification, it appears most probable 
that the natural balance has been upset, and that the total of 
combined nitrogen in the world is probably on the increase. 
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Significant in this respect is the great extention of soil 
area during the last half century devoted to leguminous crops. 
It is, of course, impossible, as yet to estimate the extent to 
. which nitrogen fixation is taking place through the energy of 
free living soil organisms, under agricultural conditions, and the 
same holds also ior denitrification. 

The few data to hand are for tempei*ate conditions, the 
problem of the relation of soil organisms to crop production 
having, as yet, received no serious attention in the tropics. 


MECHANICAL TILLAGE. 

HY THE HON. FRANCIS WATTS, D.StF.I.C., F.O.S., 

Government Analytical Chemist and Superintendent of 
Agriculture for the Leeward Islands. 

During the last two years, a very considerable amount of 
attention has been directed in Antigua, to questions connected 
with the more extended u.se of implements in the cultivation 
of the soil; this has resulted in some important movements 
and experiments of some cost and magnitude. 

Two firms have imported sets of steam-ploughing ap¬ 
pliances from Messrs. Fowler & Co., of Leeds. Although the 
work was started, in each instance, by experienced ploughmen 
employed by Messrs. Fowler, some difficulties have been 
encountered owing to the peculiar conditions. 

The advantages expected from steam ploughing are that 
deeper cultivation is possible, and consequently, the soil has 
a greater power of absorbing rainfall. Drought will, therefore, 
be the bettor able to be resisted, and the land able to be ploughed 
at the proper period, i.e., when in the best condition as regards 
moisture. The best cultural results may thereby be obtained, 
independent of the working animals of the plantation, which 
are busily engaged in crop time in hauling canes and in other 
duties, and so are not available for ploughing when, perhaps, 
it is most desirable that this work should be done. 

One set of steam ploughs was introduced on the Belvidere 
estates. Here, owing to the peculiar character of the soil, 
coupled with an abnormally heavy fall of rain, the results 
obtained were far from satisfactory. Mr. A. St. G. Spooner, 
who has charge of these properties, has given the following 
notes on the work done:— 

‘ Our laud is for the most part a very heavy tenacious clay 
varying from brown to mouse colour, underlaid at a depth of 
from 8 to 18 inches by a yellowish clay subsoil of even greater 
tenacity and impermeability than the top soil. The lands are 
almost flat, so that great attention has to be paid to drainage. 
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.Lands of this kind can really be only effectively broken up 
when the land is dry : (the condition between wet and dry most 
favourable to their working never exists but for a very short 
time under tropical conditions). If worked when wet tlie soil 
gets ‘ plastered * and runs together again, and no cultivation of 
any value can be done. When the soil is dry, it becomes so 
hard that no manageable team of oxen can plough it more than 
about 8 inches deep, and the work is very severe on the cattle. 
Twenty cattle and one i)lough average J acre ploughed per day. 

‘Theland is divided by trenches about 18 to 20 inches deep 
into beds 15 to 25 feet wide, according to the heaviness of the 
land, and the cane rows run across these beds, tlie cane being 
planted in shallow fun*ows. The beds are made turtle-backed, 
so as to run the water from the cane furrows into the trenches 
in the case of rain falling at a greater rate than the land can 
absorb it. 

‘ In ploughing with cattle, the land is ploughed along the 
beds and parallel with the trenches : so that the latter are not 
interfered with and only require a shallow re-trenching each 
time the fields are cultivated. If heavy rains fall when the 
land is being cultivated, the beds being turtle-backed and the 
trenches open, the water can run off, and so cattle ploughing 
can generally be done in the wet season after crop. 

‘ With .such shallow cultivation as is possible with cattle 
ploughs, the land suffers severely from drought in a dry 
season, and as the subsoil is unbroken, undrained, and sour, 
and consequently not permeated by cane roots to any extent; 
the root range of tlie cane is a small one, and the only way of 
getting good crops lies in thi* liberal application of pen manure 
to make the shallow feeding area of the crop as rich in available 
plant food as possible. 

*Iu wet weather it is impossible to weed this sticky land, 
and much damage is done to the tilth by the running together 
of the soil, under the infiuenco of the heavy tropical rains, 
so that almost as poor a crop is obtained in a wet year as in 
a very dry one. In order to obtain deeper cultivation with its 
consequent advantages of a greater power on the part of the 
soiltoabsord the rainfall and to resist drought, it was decided 
to introduce the use of steam-ploughing machinery, and a set of 
implements and engines were accordingly obtained from Messrs. 
Fowler, of Leeds, England, after our lands had been reported on 
by an export from this firm. Other results of deeper cultiva¬ 
tion would be the better drainage of the top soil, and the pro¬ 
vision of a more extensive feeding area for the roots of the 
canes, thereby rendering the crop less dependent on pen .manure, 
which it is almost impossible to produce in sufficient quantities, 
and the application of which, as well as the raising, is a mat¬ 
ter of great expense. By the use of the more expeditious steam 
plough, too, it was hoped it would be possible to get through 
the whole of the cultivation in the dry months, when the oxen 
are employed in cane haulage. This would enable much earlier 
planting to be done (a most important point on heavy land, 
where growth is slow, in a not too hot climate like that of 
Antigua). 
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* Oar oxperienoefi have not been fortunate, mainly because 
we have not had a sufficiently dry season, and also because the 
implements sent do not suit our conditions. It was not until 
August that the land was really dry enough for effective work, 
and then we found that the land could only be ploughed across 
the bods, and that when an attempt was made to plough along 
the beds, as with cattle ploughing, this could only l>e done as 
long as Die plough wheels were both on Die beds: as soon as 
one wheel was down in a trench the plough at once went so 
deep that the engines could not pull it, and it turned up large 
amounts of subsoil. It was, therefore, possible only to plough 
the middle of the bods, leaving half the land unploughed. Once 
the plough wheel got into the trench no amount of steering 
could get it out again with the implements Messrs. Fowler sup¬ 
plied, wo had therefore no choice but to plough across tlie beds, 
and in doing this we of course ploughed across the trenches and 
filled them up. The work also had to be done very slowly for 
fear of breaking rope or plough. Thus, only about 4 acres 
a day could be done—about one-third of the amount of work 
that Messrs. Fowler’s expert told us the ploughs would do. 
After these drains were filled up the land was subsoiled twice, 
at right angles, to a depth of about 2 feet. The land so broken 
up looked very satisfactory, but this state of affairs did not 
last long. Heavy rains fell almost immediately after, and 
there being no possible means for the water to escape, the land 
simply filled u]i with water, and became for some time a bog, 
over which walking was impossible. The water lay in pools all 
over the surface, and the effect of the elaborate cultivation was 
practically all lost. We started and reclaimed this land by 
digging trenches 50 feet apart and 3 feet deep through it, witli 
clay spoons at a cost of nearly seven times that of re-trencliing 
cattle-pkmghed land. Even after this, it was some time before 
we could attempt any further operations, and by this time the 
land was a dense field of Para grass. After the costly elimina¬ 
tion of this, the only thing to be done was to “ bank ” the land 
by manual labour, as the implement supplied by Messrs. Fowler 
was useless for its work even in the hands of the ploughman 
whom they sent out. In digging these trenches there was not 
the least evidence of the land having been twice snbsoilod ; it 
had simply sot back to its original condition 

‘ Unless, therefore, land can be effectively drained down to 
the bottom of the subsoiling, say, 2 feet deep, immediately after 
the cultivation has been done, and before heavy rains fall, the 
whole value of the steam cultivation will be nil. The steam 
ploughman in charge of the plant seemed very doubtful 
whether any implement made by Messrs. Fowler could be made 
to take out trenches of this kind in .such heavy land. 

‘ Messrs. Fowler sent out an implement called a “ mole 
drainer ” to underdrain the land about 2-2J feet deep. I shall say 
nothing of this implement, as we cannot claim to have tried it 
fairly. It is claimed that in a clay subsoil it will make a per¬ 
manent drain and that open drains may be dispensed with. 
I have grave doubts whether it will prove of any use under 
our conditions. Steam ploughs have many things against them, 
and they are practically useless unless the land is very dry. 
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Under certain conditions, they will do excellent work ; but if 
they are not to be a constant source of anxiety, they must bo 
handled by exjiert, intelligent and highly paid men who have 
been used to them for many years. They are most difficult 
things to work, except in very dry weather, and the delays 
from breakages, when spares may have to bo sent out from 
home, make it very risky to rely on them entindy. They 
will not plough land covered with fresh trash, but will plough 
this land after the trash has lain on it for about six months and 
become brittle and rotten. Until the difficulties of draining 
land sitbsoiled by them have been overcome, it is useleSvS to 
subsoil, and if siibsoiling is not done they have little or no 
advantage over ploughing by oxen, and are very much more 
cixiiensive. Their right place would seem to bo where large 
areas of land that do not i‘equire drainage have to be dealt 
with.’ 

Better results have been obtained with the other set of 
l)loughs introduced on the e^states of Messrs. Du Buisson Co. 
Hero the soil is lighter and better drained than at Belvidere, 
but even here difficulties were experienced. Those in charge 
of the appliances suggest that many modifications are desirable 
in order to enable the implements to do good work. 1 am not in 
a f)osition to discuss these suggested modifications in detail. 
They lie, however, in the general direction of the use of broader 
tiros on the wheels of several of the implements, in order to 
obviate the tendency to sink in soft soils; in the strengthening 
of several parts ; the raising of the height of some of the frames; 
the modification of some of the stearing-gear, and many similar 
points, doubtless of significance. Although Messrs. Fowler 
sent expert ploughmen to start the work, and these men did 
a considerable amount of )doughing, still it may be suggested 
that some of the difficulties may arise from the inexperience 
of some of the other workmen employed. This, however, will 
not account for all the difficulties. 

Under these circumstances, it seems possible that much 
time may be lost in correcting the difficulties owing to the 
fiict tliat the makers and designers are at a distance from the 
places where the implements are used and are unable to form 
a correct ajipreciation of the problems involved. Much more 
rapid progress, and probably some considerable business 
developments, would appear to be possible if the makers of 
the appliances could see their way to send out a skilled repro> 
sentative who would spend his time in visiting the various 
West India colonies, and observing the machines in operation. 

Despite these difficulties, which I have emphasised in the 
hope that it may bo possible to remedy them, there is reason 
to believe that steam {fioughing and cultivating will be suc¬ 
cessful, and will solve many of the problems at present met in 
the working of the sugar estates. Doej)er and more thorough 
cultivation at those times when the soil is in the best con¬ 
dition for treatment, the breaking of the subsoil as well as 
imprf^ved surface tillage should do much to increase crops. 
In countries of deficient rainfall much benefit may be expected 
to result from such a breaking up of the subsoil as would 
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enable it to store up, and hold in reserve, that part of the rain¬ 
fall which is not immediately required. 

It has not been found possible to do satisfactory work 
with steam ploughs when the trash from the sugar-cane lies 
on the soil; this has therefore to be removed. Neither has it 
been found easy to apply pen manure in connexion with steam 
ploughing; it is difficult to turn in the pen manure in the 
process of ploughing; it is also difficult to get on the land 
in order to apply it after ploughing. An interchange of 
experiences of work in this connexion, would doubtless be 
profitable. 

MECHANICAL TILLAGE OP C^NES ON THE LOUISIANA PLAN. 

A. very important series of experiments on a large scale 
has been begun at Antigua by Messrs. Du Buisson & Co, Seeing 
that hand-labour is slow, expensive, and at times difficult to 
obtain, it was suggested that more efficient work might be 
done by introducing mechanical tillage on the plan followed 
in Louisiana; and consequently, a member of the firm visited 
Louisiana in order to see how the work is done, and to consult 
Dr. Stubbs with a view to introducing the methods into 
Antigua. Later on, one of the managers of the estates was sent 
to l^uisiana to see the methods in operation, and to bring 
back with him a man skilled in the W’ork, to superintend the 
experiments, and to bring such implements as Dr. Stubbs 
recommended, together with a supply of big mules suitable for 
hauling these tools. 

Work has been begun on a fairly large scale, and I uiidei - 
stand that some 60 acres of canes will be planted this season, 
on the Louisiana plan. This area is in several blocks situated 
in different districts. 

Briefly, the system consists first, in flat-ploughing the land, 
for which purpose either steam or cattle ploughs may be used ; 
then by means of mule ploughs, a bank is made much in the 
manner now commonly followed. The bank is repeatedly 
cultivated with a disc cultivator, and the furrows between the 
banks with a cultivator having ‘ shovels * or ‘ gangs.* These 
machines are drawn by a pair of mules, and the oi)erator rides 
on the implements and guides the mules with reins. This 
work may be done early in the season, and crops of com 
or peas may be grown on the ridges before the canes are 
planted. 

The system of draining is important. In the system at 
present in vogue at Antigua, deep open drains are cut at short 
intervals at right angles to the banks and to the furrows of the 
ordinary cane cultivation ; those open drains greatly interfere 
with the use of implements for tillage, and impede the work of 
carting out the canes in crop time. In the Louisiana system, 
on moderately heavy soil,^ drains about 18 inches deep, 2 feet 
wide at the bottom, and 2^ feet at the top, are dug parallel 


*The dUtimoes between the drains and quarter drains may be varied 
aooording to situations and the character of the soil. 



with the ridges at every fifteenth ridge (75 feet). The practice 
has been adopted of growing grass on the sloping sides of 
these drains in order to hold the soil in place. Shallow trenches 
known as ‘ quarter drains ’ are o|3ened at right angles to these, 
and so at right angles to the banks, at distances of from 60 to 
80 feet. These quarter drains are 2 feet wide and, in the first 
instance, about 2 inches deep. As work progresses these drains 
are slowly deepened, so that by the time the weeding of the 
cane crop is finished, they have been deepened to about 6 inches. 
These drains jire cleaned out by means of a hand shovel after 
every cultivation. 

Fears were entertained that this system of draining might 
prove inadequate on heavy soils in conjunction with heavy 
tropical rain, but it is interesting to note that since this work 
has been in progress, Antigua has been visited with one of the 
heaviest deluges on record, the rainfall for the month of 
Soiitomber having been from 18 to 22 inches (the average 
annual rainfall at Antigua is 45 inches), and I am informed that 
this system of draining appeared to fulfil its functions 
admirably, even under the severe strain mentioned. 

In order that the cultivators may work, the canes are 
planted on the ridges, and not in the furrow as is now the 
common practice; and, further, the system of continuous 
planting is being tried, i.e., the cane tops or cuttings are placed 
in a continuous row, each piece almost touching the other. The 
experiments are being watched with the greatest interest, and 
there is a good deal of speculation as to the chance of success 
of canes so planted. 

Some minor difficulties present themselves: one is that the 
ploughs and cultivators cannot work through the trash if it is 
left on the ground. Dr. Stubbs unhesitatingly recommends 
that it be burned, but 1 am reluctant to encourage this, and 
recommend that it be removed and used for the making of 
pen manure. It would seem possible to erect field pons (hurdle 
pens) at convenient distances in and about the fields, and so 
encourage the making of quantities of pen manure and com^ 
post far in excess of the amounts now obtained. This side of 
the question received some attention when the manuring of 
sugar-canes was under discussion. 

Some difficulty also lies in the fact that it is not easy to 
apply the necessary pen manure to the land; if the manure is 
at all long or coarse, and is spread broadcast over the surface, 
it fouls the ploughs and impedes their work. On the other 
hand, it is troublesome and expensive so to place the manure 
that it may be covered in making the ridges. I understand 
that experiments are to be made in the direction of obtaining 
short, well-rotted manure, if necessary by cutting up the trash 
and other material before putting it in the pens, and spreading 
the manure on the fields by means of mechanicfi,! manure 
distributors. 

It is recognized that these efforts are purely experimental 
and that the plans now in operation may require to be 
profoundly modified in order to obtain methods well suited to 
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local requireraentft. It will> I think, be generally reGogni 2 ed 
that these are efforts in the right direction, and calculated to 
promote advancement and increased efficiency. Planters will 
therefore recognize, that they are indebted to the enterprising 
firm that is now conducting experiments for many valuable 
lessons. 

It may be urged that developments along those lines are 
likely to load to agiicultural elevation ; labour is calculated to 
be made more productive and efficient. If this is so, it must 
follow that it will become more skilled and better remunerated. 
If some labour is displaced, it will be that of an unskilled and 
poorly paid type, which may find better and more profitable 
employment in other directions. The increased production of 
sugar-cane, which may be looked for with the introduction of 
improved machinery, and the phenomenal growth of the cotton 
industry demand the employment of more and more labour; 
indeed, it is suggested that the further development of the 
agricultixral resources of Antigua may be limited by a shortness 
of the labour supply. Under these circumstances, the intro¬ 
duction of improved machinery, wliethor in the direction of 
manufactures or of field operations, is calculated to improve 
the position of wage-earners and elevate the labouring classes. 

These experiments, conducted in so thorough a manner and 
oh so liberal a scale, appear to me to be worthy of the attention 
of a Conference of the present nature. It is too early yet even 
to indicate the chances of success, but it is hoped the experi¬ 
ments may furnish interesting material and a history of som(‘ 
successes for discussion at a future Conference. 
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SBLBCTIVB CANB BBAPING AT JAMAICA. 

BY MR. A. CUARLEY, Jamaica. 

The method of reaping or cutting canes that is usually 
adopted throughout the West India Islands involves the 
cutting of the whole field clean to about the level of the 
ground. Unripe canes are cut with those that are fully ripe, 
and all young suckers, many of which are of no value to the 
factory for sugar manufacture, are cut down to the ground. 
Canes that are, therefore, ratooned have to make an entirely 
new growth, whereas it is possible to save much plant growth 
in a field of canes when it is cut, by allowing the young suckers 
to remain untouched by the cutlass. These would continue to 
grow, or, at least, would hold their own throughout the dry 
season, and furnish a good start for the ratoon crop. An 
entirely fresh growth of suckers would not have to be depend¬ 
ed upon. 

The method of selective cane reaping, as started by 
Mr. T. Campbell and myself in the year 1875, has resulted in the 
establishment of a system that is generally known as ‘ picking’ 
canes. This system is largely practised in the i)ari8h of West¬ 
moreland, Jamaica, and has given very good results. It is here 
briefly described in the hope that it may be of value to other 
grtiwers of sugar-cane, osj>eciRlly in those districts where 
rat(K)ning is generally practised. 

All full-grown, rpie canes are carefully selected and cut vei’y 
low down at the roots ; especial care being taken not to injure 
the unripe suckers, as it is by these that the life of the field is 
sustained during the long dry months of the crop. The 
full-grown, ripe canes that have been cut out are then divided 
into pieces of about 4 feet in length and these portions tied up 
into bundles. Ten lengths of cane make one bundle, and 
fourteen bundles are thrown together into a heap. The heaps 
are made by the cutters in intervals through the field, where 
carts can gather them up and take them to the mill. The 
labourer is paid at various rates for cutting the canes and 
making these heaps. In Westmoreland, l8. is paid fur every 
twelve heaps, while in Hanover the labourers receive a wage at 
the rate of la. for every fourteen heaps. 

The labourers also carry all cane tops to the intervals in 
which the heaps of cane are made, so that they may be con¬ 
veniently carted away for use in planting or for fodder for the 
cattle. No carts are allowed to run on the fields, other than in 
the intervals, and no cattle permitted to graze or trample over 
the suckers that are left standing. 

It has been found that by adopting this picking of only 
full-gl*own, ripe canes, the roots appear to become stronger and 
to grow deeper in the soil, with the result that the suckers 
that have been left, develop better and give heavier crops of 
canes than can be obtained from ratoons on fields that have 
been cut clean. By adopting careful ‘ picking,’ ratoons may 
profitably be grown for a period of from three to five years, 
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and the expense of planting large areas every year in plant 
canes is, thereby, avoided. 

It may be possible that Westmoreland planters by adopt¬ 
ing such a system, together with a jiidiciotis use of artificial 
manures, might obtain very profitable returns from ratoons. 

Fields that undergo inundation from river water and in 
which picking is practised have ratooned well for thirty years. 
Naseberry j)iece on Masemure estate which is subject to inunda¬ 
tion from the Canaan River was planted in 1865. It now yields 
I ton of sugar per acre, and this yield is estimated to be morci 
profitable than would be expected from yearly renewal with 
plant canes, that would give about 2 tons of sugar per acre. 

On my estate Kew, in Hanover, that is subject to inundation 
from the Georgia River, it cannot be ascertained when 150 acres 
of canes were planted. The oldest inhabitants do not remember 
this area being planted, but it has been found that ratooning 
after * picking ’ has given good results. 

As an experiment, at the request of one of my overseers, 
several fieldvS of canes were cut clean, and all canes removed 
from them by carts, and cattle were allowed to graze over them 
in a similar manner to that now practised in the Vere district 
of Jamaica. 

The results showed that the fields that were cut clean 
gave but light crops as ratoons, and it took them fully three 
years to come up to the standard of the remainder of the 
estate whore ‘ picking' or ‘selective cane reaping' had been 
practised, thus showing that the system briefly described above 
is worthy of careful consideration at the hands of sugar 
growers. 
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THE POLARIMBTRIO DETERMINATION OP 
SUCROSE. 

BY THE HON. FRANCIS WATTS, C.M.G., D.Sc., F.I.C., F.C.S., AND 
H. A. TEMPANY, B.Sc., F.I.C., F.C.S. 

PART HI. (THE CLERGET METHOD.) 

The following paper is issued as a continuation of the work 
in this connexion carried on in the Governnient DalKiratory 
for the Leeward Islands. IT. A. Tonpiany is in the main 
resiMinsible for the details following herein. 

The Clerget method of inversion has for many years been 
recognized as the standard method for the accurate determina¬ 
tion of the su(n*ose content of sugars and sugar-house ijroducts. 

At tlie pr(*s(*nt day, the ncc<‘s>ity for more uniform and 
a<*curate methods of sugar analysis is widely felt, and on every 
hand the more genc'ral employment of the Clerget method in 
sugar-house work is advocated. 

Though it is impossible, under existing conditions, that 
the Clerget method sluaild find general em])loyment in the 
ordinary analytical routine of factory control, in place of^the 
simph^ direct moa-^ni onient of the opticaf rotating power of tlie 
various substances handled, yet there can be no doubt that for 
all a<jcurate work, the (clerget method is the best to employ. 

Various other processes f<)r the determination of sucrose 
by inversion have been ])roposed, e.g., the use of invertase, or 
the method of Lindet; but none of these can as yet (*laim to 
have attained to a similar position to that occupied by the 
Clerget method. 

The process as oi iginally devised by Clerget was presemted 
by him to the Society of Encouragement of National Industry 
on October 14, ISlfi. The following description of the original 
method is taken from Wiley’s PriiwiplcH and Praviive of 
AgriculiuraJ A'nalyttis :—* 

‘The basis of tlie law rests upon tlie ob‘-'(}rvation that 
a solution of pure sugar, polarizing 100' on the sugiu* scale, 
b(jfore inversion, will polarize 44' to the loft after inversion at 
a temperature of zero. The (piantity of sugar operated upon 
by Clerget amounted to 10*471 grammes in 100 c.c. of liquid. 
On the instrument employed by him this (pmntity of sugar 
in 100 c.c, gave a reading of 100*' to the’ right on tlie sugar 
scale when contained ill a tube 20 centimeters in length. Tlie 
liroccss of inversion carried on by Clerget is as follows *— 

“ The sugar solution is placed in a flask, niai'ked on the neck 
at 100 and 110 c.c.; or if smaller quantities are used, in a flask 
marked on the neck at 50 and 55 c.c. Tlie flask is fllled with the 
sugar solution to the first mark, and then a sulYicient quantity 
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of strong hydrochloric acid added to bring the volume df the 
liquid to the second mark. The mouth of the flask is then 
closed with the thumb and its contents are thoroughly mixed 
by shaking. A thermometer is placed in the flask which is 
set in a water-bath in such a way that the water comes just 
above the level of the liquid in the neck of the flask. The 
water is heated in such a manner as to bring the temperature 
of the contents of the flask, as determined by the thermome¬ 
ter, exactly to 68*, and at such a rate as to require fifteen 
minutes to reach this result. At the end of fifteen minutes, 
the temperature having reached 68*, the flask is removed 
and placed at once in another water-bath at the temperature 
of the room, to which temperature the contents of the flask 
are cooled as rapidly as possible. To make the polarimetric 
observation, a tube 22 cm. in length is filled with the inverted 
sugar solution by means of a tubulure in its centre, which 
serves not only the purpose of filling the tube but after¬ 
wards of carrying the thermometer, by means of which the 
temperature of observation can be taken. If the sugar solu¬ 
tion be turbid, or contain any lead chloride, due to the previous 
use of basic lead acetate in clarification, it should be filtered 
before being introduced into the observation tube. The tube, 
being one-tenth longer than the original, compensates for the 
dilution caused by the addition of the hydrochloric acid in 
invei^sion. 

“ When reading, the bulb of the thermometer should be 
withdrawn far enough to permit the free passage of the ray of 
light, and the exact temperature of the solution noted.” 

It must be borne in mind that the successful application of 
the Olerget method depends on the rigid observance of the con¬ 
ditions for which the factor was determined. In the original 
method of Clerget only a little over 16 grammes of sugar are 
employed for 10 c.c. of concentrated hydrochloric acid. 

In Germany, it was customary for many years to employ 
the Ventzke normal weight of 26*048 grammes in 100 c.c. Mohr, 
with 10 c.c. of hydrochloric acid, and to use Clerget’s original 
factor. 

Various modifications of the process have from time to 
time been advocated, but the one that has gained general 
acceptance is that of Herzfeld.* 

This method is at the present time the standard one in 
Germany, and has been advocated for general adoption by 
the International Commission for uniform methods of sugar 
analysis. 

In this process 13*024 grammes of sugar are dissolved in 
70-75 c.c, of water, 5 c.c. hydrochloric acid are added, and the 
mixture is brought up to 68* C. in the course of five minutes, 
the solution maintained at that temperature for another five 
minutes then cooled down, made up to 100 c.c. at 20* O., and 
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polarized in a 200-mm. tube. Herzfeld worked at a standard 
temperature of 20" C., and at this temperature and under the 

above conditions he arrived at the formula S ~ ^ 32*00 -1 

“2 

for the sucrose content of the sample under examination where 
S is written for sucrose content, I) for difference between the 
polarization before and after inversion, and t for the difference 
between the temperature of the observation and 20" C. 

This result is very similar to that arrived at by Landolt 
earlier in the same year and the entire subject was re-investi¬ 
gated and reviewed by Bdrntrager in 1901.* 

BOrntrager, after a large and comprehensive series of 
experiments, confirmed Clerget’s original factor for the condi¬ 
tions formulated by him, and also checked Herzfeld’s results. 
He arrived at tlie concluison that the best method to employ 
was that of Herzfeld. 

In face of this and of the pronouncement of the Interna¬ 
tional Commission, it would tend to ai)pear that any further 
modification was unnecessary. 

At the same time, it must be borne in mind that the 
method of Herzfeld has not yet received general acceptance 
except in Germany. Freciuently, the fact that the factor to be 
employed depends entirely on the conditions of the experiment, 
is not duly recognized, and this point was brought home to the 
writers very forcibly some time ago, iu connexion with an 
inquiry into the i)Osaible occurrence in cane juice, of some 
dextro-rotatory substance other than sucrose, which neces¬ 
sitated the ptu'formauce of a considerable number of Clerget 
inversions. 

In addition, it lias alwayvS appeared probable that a funda¬ 
mental objection to tlu^ method of Herzfeld has been that it 
necessitates the doubling of the polarimeter reading, and 
consequently of the exi»erimental error. 

Fui’thermore, the method is of great importance in cane- 
producing countries, where tlio usual temperature is about 
30" C., and this, coupled Avith the someAvhat uncertain nature of 
our present knowledge of the variation of the specific rotation 
of acid solutions of invert sugar Avith temiieratiire. give? 
sufficient Avarrant for fiirtlier investigation of the problem. 

In attacking the problem, it Avas thought that it might be 
of interest if the inversion Avero performed Avith more dilute 
solutions of hydrochloric acid, it being held that if this Avere 
done, it should give more latitude in the performance of 
tiie determination, as far as tlie duration of lieating Avas 
concerned. 

Under the conditions of both the original Clerget method 
and that of Herzfeld, the concentration of hydrochloric acid 
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is relatively high, and if the heating is prolonged beyond 
fifteen minutes, reversion sets in, owing to decomposition of 
levulose. This results in the formation of substances either 
optically inactive, or with opticity differing considerably from 
that of levulose. Thus the determination is vitiated. 

The method finally adopted was to work on a normal sugar 
solution, and to perform the inversion on either 50 or 100 c.c.; 
using a 50*55 or 100>110 double-marked sugar fiask. The 
amount of hydrochloric acid used was in the proportion of 
2 e.c. fuming hydrochloric acid to 100 c.c, of normal sugar 
solution. 


EXPERIMENTS. 

Sugars employed .—A number of high-grade refined cane 
sugars were employed in these experiments, including 
a specimen of pure sucrose from Kahlbaum, Before use, the 
sugars were dried in a desiccator, at air temperature, for 
twenty-four to forty-eight hours. 

The flasks used were standardized by the National Physical 
Laboratory. 

Polarimctet', —The polarimeter was a triple field instru¬ 
ment by Schmidt and Haensch, standardized for IT'S*" C. 
Before performing the experiments, it was checked by means of 
a set of quartz plates standardized by the Reichsanstalt Charlot- 
tenburg, and also by Professor H. W. Wiley, of the Bureau of 
Chemistry, U.S. Department of Agriculture, Washington. The 
results of the standardization are given below. 

Polarimeter lamp. —The lamp was a double-wick polarimeter 
lamp for kerosene, and in order to minimise variations of 
temperature during the taking of the readings, it was enclosed 
in a wooden ca«)e, a hole being cut in the case opposite the lens. 
Between the lens of the polarimeter lamp and the polarimeter, 
a piece of sheet glass was inserted in order to lessen still 
further the effect of direct radiation on the polarimeter. 

Polarimeier tubes .—The polarimeter tubes were jacketed, 
and a current of water at 30 C. was kept slowly flowing through 
the jacket during the taking of the readings, for by this means, 
it was found possible readily to keep the temperature of the 
solutions constant within x\,th. of a degree Centigrade. The 
experiments were all performed at a standard temperature of 
30'' C. The solutions were made up and polarized at that 
temperature. 

Experimental details and results.—'In performing the 
experiments, 25*988 grammes of sugar^ were weighed out, 
dissolved in distilled water and made up to 100 true c.c. at SO'' C.; 
the standard temperature being attained by means of immersing 
the solution in a water-bath maintained at that temperature 
till the solution Inid reached the temiierature of the bath, and 
then making up to the mark. This solution was polarized, as 


A solution of 25*988 grnmujes sucrose in KM) true c.c. is of the same con 
oentration as 26*048 grammes in 100 Mohr c.c. 
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stated above, in a 200-mm. jacketed polarimeter tube, round 
which a stream of water at 80“ C. Avas kept flowing; 50 c.c. 
of the solution were then pleasured out into a 50-55 e.c. 
flask at 30° C.; 1 c.c. fuming hydrochloric acid waa added, 
a thermometer and a platinum stirrer were inserted in the liquid, 
and the whole Avas thoroughly mixed by means of the stirrer. 

The solution was then placed in a bath containing hot Avater, 
and in the course of five minutes raised to a temperature of 68" C 
When it had attained that temperature, it was maintained 
steadily at it for a length of time, varying in individual 
experiments, of fifteen or tAventy minutes. During the Avhole 
of the heating, the liquid was kept constantly stirred by 
means of the platinum stirrer, it being found that in this manner 
it was easily possible to avoid all variations of internal com¬ 
position of the liquid due to imperfect mixing of the acid and 
sugar solution. 

When the heating Avas complete, the inverted solution was 
cooled down to 30' C., the thermometer and stirrer were washed 
into the solution with water at 30' C. The solution Avas then 
made up to 55 e.c. at 30' C., and polarized in a 220-mm. 
polarimeter tube jacketed w ith water at 30“ C. 

In the results that folloAv, each polarimeter reading recorded 
is the average of tw'elve or more readings by tAVo observers :— 

Standardization of Polarimeter, 

Zero, mean of twenty readings ... + 025° V, 

Quartz plate true value ... + 96*03° V. 

Polarimeter reading of quartz plate, mean of 

twenty readings . . + 97*025° V. 

Polarimeter too high... + *095° V, 


Quartz plate true value .. - 10*185° V. 

Polarimeter reading of quartz plate ... - 10*142° V. 

Polarimeter too low . .... + *043° V. 

To each of the average readings a correction is added for : - 

(a) expansion of the polarimeter tubes from 17*5°C., the 
standard temperature, and 30^0,, at Avhich the readings were 
taken. This is given by C == (*00000861) N, Avhere C is the 
correction, t the difference between the observed temperature 
and 17*5°C., (in this ease 12*5°C.), and N the polarimeter reading. 

(b) for the influence of temperature on the qufirtz Avedge 
of the saccharimeter, viz;—Pol. ^(1 + *0014 t)N.,(Jobin\s formula). 

(c) in the ca.se of the direct reading, for the influence of 
temperature* on the specific rotation of sucrose, viz Pol. = 
(1+ 0017 t) N. 

As already stated, the folloAving series of readings is each 
the mean of twelve readings by two observers. 

As a mean of th<* ten series of results, w'c arrive at the 
value 128*08 for the factor at 80'C., and for the conditions 
meutioned above. 

* See Watts and Tempany. The Polanmetric Ueterniinatioii of Sucrose, 
Part II, West Indian BuUitin, VoJ. VTI, pp. 182-40. 



TABLE I. 


116 



s? 







oo O 


0 

g 

c5 

0 


$ 

00 

CO 


5 

• 


- 

JJ 

o 00 
^ © 

• 

s 

X 

© 

*a«« 

00 

'S 









tc 

a 

'S 

O oj 

.§•2 

H 

• pa4 

o 

A 

CO 

a 

a 

r 

- 

c 

c 

c 

r 

03 

1-2 
M a 

- 

s 

03 

0 
• «m4 

a 

CfJ 

a 

s 

C.: 20 

r 

r 

r 

- 

: 

c 

. ID 

aZ 

Id 


a 

© 

CM 

d 


lO 








ID 


© 


0 08 (|« 

-ft 


o 

(M 

*D 

05 

o 

o 

o 

o 

do 

o 

O 

CM 

© 

o 

© 

o 


osoaotis 9and 

'k) 


do 


' 'do 

do 

do 

00 

do 

do 

do 


aoj .lo-tow^ 



CM 

(M 

<M 

D1 

CM 

CM 

CM 

CM 

CM 


tH 


rH 







ifH 

1-4 



o 


CD 

00 

o 

s - 

ID 

^© 

ID 

© 

© 

© 

CO 

X 

CM 


—( 



00 

o 

© 

© 

O 


o 

O 


pa^JdAni 

CIO 


do 


do 

00 


00 

do 

do 

do 


peK|j9jao(;;> 

(M 

1 


CM 

1 

(M 

1 

(N 

1 

(M 

1 

CM 

( 

D1 

t 

CM 

1 

(M 

1 

--0M 

1 


•oqni^ 

CO 


CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 


JO UOTSU'BdXQ 

§ 


o 

o 

o 

o 

o 

o 

o 

o 

o 

9 

o 

9 

o 

o 

o 

9 

o 

o 


.loj uoicjoaaaof) 



■+ 

+ 

+ 

4- 

V 

4- 

+ 

+ 

4- 


•o5fp0Ai zjamib 










— 



no 

05 


05 

05 

05 

© 

© 

© 

. © 

© 

© 


9jn(^Baaduio{^ 

rri 

9 


rt^ 

O 

o 

O 

o 

rH 

O 

o 

o 

9 

9 


JO aoajje 
aoj uoi'^Doa.iof) 

1 


1 

1 

- 1 

1 

1 

' 

1 

1 

\ 


•jn9tuua(^sui 

CO 


CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 


O 

1 


o 

1 

o 

1 

o 

1 

o 

1 

9 

1 

9 

1 

o 

1 

9 

1 

9 

1 


joj noi(^a0ajoo 


1 (M 


00 

05 

01 

(M 

© 

o 

CM 

© 

© 


’noisaaAUi 



QO 

»o 


© 

© 

t-* 

© 


,-co 


j9(^j'B ilnipvaj 

O 


O 


9 

© 

00 

© 

o 

© 

© 


00 


do. 

- ^ 



!>• 

1^' 

do 

r* 



j9j9niia'B[oj 

(M 

1 1 


(N 

1 

(N 

1 

(N 

\ 

DJ 

CM 

JU 

CM 
^ 1 

CM 

1 

CM 

1 

Ol 

i ■ 


1 

1 O 


o 

CO 

05 

ID 

o 

CO 

tH 

'o 

X 


•guipBOJ (^oaaip 

CO 

OD 


s 

CO 

CO 

t- 

CO 

9 

i'- 

9 

© 

00 

© 

9 

© 

t-- 

X 


pajoaa.iof) 

05 

05 


05 

05 

05 

05 

05 

05 

05 

© 

05 

© 

05 

© 

05 

© 

© 

© 

© 

© 



+ 


■f 


4- 

4*^ 

+ 

4- 

4- 

4- 

4- 



f-T 





c-H 


»*H 





JO uoisuwdxa 
JOJ UOIJO0JJOO 

o 

1 


vm4 

o 

o 

1 

o 

1 

o 

1 

o 

1 

o 

1 

9 

1 

•H 

9 

*1 

*-4 

9 

1 


o^ipoM 55(^Jiinb 
pui? osojons tio 

!>. 



lO 

CD*. 


t- 

t** 

t* 

X 

i- 


ejuc^'eaodinac^ 

00 

CO 


?§ 

00 

9 

00 

9 

00 

9 

oo 

9 

00 

9 

oo 

CO 

X 

9 

X 

9 


JO jpoflto 

JOJ iiopoejjoo 

+ 


+ 

+ 

+ 

4- 

+ 

+ 


+ 

+ 



iO 


lO 

ID 

o 

ID 

ID 

ID 

ID 

© 

© 


•(jnoiunj'jsni 

$ 


C: 

o 

05 

o 

© 

O 

© 

9 

© 

9 

© 

9 

© 

9 

© 

9 


JOJ uopaojjof) 

1 


1 

1 

1 

1 

1 

1 

j' 

) 

1 


•fiSuip'BOJ 

jot^aniuttiod 

05 

lO 


05 

oi 

.CO 

ID 

CO 

05 

ID 

'ti 

ID 

ID 

© 

00 

ID 

<N 

© 

CO 

ao 

© 

X 

© 

© 

© 

ID 

1 

'^99Jip 

§ 


05 

05 

05 

•o 

05 

05 

© 

. © 

g 

© 

© 

05 

© 

§ 

© 

© 


aAi0M(^ JO nii9|\[ 

•+ 


•f 

+ 

^ + 

4- 

+ 

4* 

4- 

4* 

+ 


'i>U9UIU9dX5[ 



(M 

CO 


ID 

© 

r*- 

^00 


O 


















Consideration of results ohtalned.^lt will be seen from the 
above results, that the use of more dilute acid gives consider¬ 
ably more latitude as regards the time during which the heating 
is continued. In the above results, the time during which the 
solution was maintained at varied, as will be seen, from 

fifteen to twenty-five minutes without materially alTecting the 
value arrived at. To investigate still further .the range 
of time during wliich it is possible to maintain the temperature 
at two more series of experiments were performed, in one 

of which the temi>erature was maintained at 68’C. for ten 
minutes, and in the other for thirty minutes. In both cases 
the process of heating up occupied five minutes as usual. 

The following are the results obtained :— 


• 

Corrected 

direct 

reading. 

Corrected 

inverted 

reading. 

Value 

for 

100°V. 

Factor 

value. 

a. 5 minutes heating 1 
up. \ 

10 minutes at 68°C. j 

90-914 

1 

-27*876 

- 27-90 

127*90 

b. 5 minutes heatingl 
up. \ 

30 minutes at 68°C. J 

99*528 

1 

-27-770 1 

1 

- 27-91 

127*91 


Prom these two results, it appears that the reaction is 
practically complete under the above condition in fifteen 
minutes starting from the cold, and that prolonging the heating 
till thirty-five minutes have elapsed from the time that the 
heating was <'ommenced has little or no effect on the 
determination. 

It may be pointed out that prolonging the heating to 
thirty minutes, under the conditions of tJie original method of 
Clerget or as Herzfeld’s modification, causes reversion to set in 
to a marked extent. 

In order to obtain a check on the above results and also 
a direct comparison with those of Herzfeld, and to endeavour to 
ascertain how far Herzfeld’s factor applied to the higher tem¬ 
perature. 30’C., an experiment wavS performed working with the 
same apparatus and at the same temperature as above, 30 C., 
but using Herzfeld’s method as laid down by him. 

In the experiment a normal weight of sugar was dissolved 
in distilled water made up to 100 c.c., and polarized at that 
temperature ; 50 c.c. of this solution were then measured into 
a 100 c.c. flask, and 5 c.c. of hydrochloric acid, and 20 c.c. of 
distilled water added. The flask and contents were then 
brought up to 68° C. in the curse of flve minutes, and main¬ 
tain^ at that temperature for another flve minutes, then cooled 
down to 80** 0. once more, and the solution made ux> to 
100 C.C. and polarized in a 2(W-mm. glass tube. 
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The following results were obtained 


Mean direct reading . 

Correction for instrument and 

sa 

09-462 

tube . 

Correction for effect of temperature 


-0106 

Sucrose andciuartz wedge 

= 

+ 0*380 

Corrected direct reading 

sr: 

99-742 

Mean inverted reading. 

3S 

-18-761 

Correction for instrument 

Jobin’s correction for quartz 

e=: 

- 0-048 

wedge . 

« 

- 0024 

Correction for tube 

= 

+ 0-002 

Corrected inverted reading 


-13-632 

Corrected inverted reading 2 ... 

== 

- 27-082 


Whence, factor for pure sucrose = 127*70. 

The factor arrived at by Herzfeld for a standard tempera¬ 
ture of 20“ C., is 182*66, and if this is calculated for 30“ C., on 
the usual assumption that every 2“ C. increase in temperature 
above the standard lowers the factor 1" V., we get, for the 
factor at 30“ C,, 127*66—a result so close to that recorded above 
as to be in almost absolute ageeeinent with it. 

In order to effect a further comparison of the two methods 
and also to investigate the practical utility of the method 
detailed above, a determination of cane sugar in a sample of 
raw sugar was performed by both metliods. 

Two hundred cubic centimeters of a normal solution 
of muscovado sugar were prepared and clarified by means 
of basic lead acetate using Horne’s dry defecation method. 
The clarified solution was polari74ed direct at 30“C. Two 
portions of 50 c.c. each of the solution were then taken, 
one was placed in a 50-55 c.c. fiask, 1 c.c. concentrated 
hydrochloric acid added, and the solution brought up to 
68 “C. in the course of five minutes, maintained at that 
temperature for fifteen minutes, then cooled down and made up 
in the usual way ; the other was placed in a 100 c.c, flask, 5 c.c. 
hydrochloric acid and 20 c.c. of water were added, the solution 
was brought up to 68“C. and maintained at that temperature 
for five minutes, then cooled down and made up. The solutions 
were made up to 55 c.c. and 100 c.c. at SO^C., and polarized in 
220 and 200 mm. jacketed tubes, respectively. 

The results were as follows:— 


Mean direct polarization 

Mean inverted polarization 
(Herzfeld’s method) - 12*3 
„ „ (2) -24-6 

Factor .127*66 

Sucirose content per cent., 
according to Herzfeld 88*25 


. 88*05 V. 

Mean inverted polarization 
as above ... -24*9'7 

Factor . 128*08 

Sucrose content per cent. 88*25 


Prom this it will be seen that with careful working both 
methods give identical results, and there can be no doubt that 
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by rigid adherence to the conditions laid down and careful 
measurement, a very high degree of accuracy is obtainable by 
either method. 


SUMMARY OP RKSULTB. 

For the method given above the following advantages are 
claimed 

1. The use of lower concentrations of hydrochloric acid 
admit of greater variation in the time of heating. 

2. The making up of the solution after inversion to 55 c.c. 
and polarizing in a 220-mm. tube does away with the necessity 
of doubling the reading and thereby the experimental error. 

3. The making up of the solution to bulk after heating does 
away with the risk of vitiation of the results owing to concen¬ 
tration by evaiKjration, which must occur in Clerget’s original 
method in which tlie solution is made up to either 55 or 110 c.c. 
before heating. 

The above results emphasize the very great accuracy of the 
process as an analytical method, and the indiscriminate use of 
factors regardless of the conditions for which they were 
determined cannot be too strongly deprecated, as detracting 
from the intrinsic accuracy of what is undoubtedly one of the 
most accurate processes employed in organic analysis. 

Thanks are due to Mr. R. H. Malone for much valuable 
assistance rendered during the carrying out of the experiments. 
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JAMAICA RUM. 

BV THB3 HON. H. H. COUSINS, M.A., F.C.S., 

Government Analytical and Agricultural Chemist, Jamaica. 

To deal with this matter in a manner adequate to its 
importance, and up to the standard of thoroughness to which 
the members of this Conference are accustomed in the treatment 
of the subjects brought before them, would involve a communi¬ 
cation of such length as to be beyond all reasonable limits on 
this present occasion. Subject to Sir Daniel Morris* approval, 

I have in preparation another paper, for publication in the 
West Itidian Bulletin^ in which the general subject of rum is 
more fully dealt with, and a summary of the outcome of the 
investigations that have been made upon it by the officers of 
the Sugar Experiment Station in Jamaica, together with 
a report prepared by the late Fermentation Chemist, Mr. C. 
Allan, B.Sc., of his observations during his three years’ study 
of the micro-organisms of rum, are presented. 

I now propose with your kind indulgence to attempt 
a brief description of the miscellaneous typos of sugar-cano 
spirit included under the generic name * Jamaica rum,’ and to 
illustrate this by submitting a series of typical samples for 
your examination. 

As in all special industries, we have our trade secrets in 
the manufacture of Jamaica rum, and it is notorious that the 
rum trade is one of the most jealous and unapproachable of 
business interests. 

It would not be fair, therefore, to attempt to disclose 
before such a gathering as this, any special secrets which it has 
been our lot to discover in the course of the investigations into 
the problems ot rum manufacture, that have been made in 
Jamaica during the past three years. At the same time, I do 
not fear the competition of the other sugar-producing colonies 
with Jamaica in the manufacture of rum, and I am satisfied 
that the planters in this island have everything to gain, and 
very little to risk, by the fullest possible inquiry into all 
branches of the rum industry. Jamaica rum is, to a large 
extent, the natural outcome of local conditions that are appar¬ 
ently uni(iue, and it is not to be expected that the laborious 
and slow minutiae of a high-flavoured rum process could ever 
form pare of the industrial working of a large sugar factory 
in Cuba or in British Guiana. 

CLASSES OF JAMAICA RUM. 

To understand the wide differences in the quality of 
Jamaica rum, we must first recognize that there are three 



distinct classes of rum produced in the island, each adapted for 
a particular market, and each judged by a different standard 
of excellence. 

To answer the question—‘ What is a good Jamaica rum ?’ 
involves a second inquiry; ‘ To what class of Jamaica rum do 
you refer?* The three classes are as follows:— 

(1) Rums for home consumption, or ‘ local trade (luality.* 

(2) Rums for consumption in the United Kingdom, or 
‘ home trade quality.* 

(3) Rums for consumption on the continent, or ‘ export 
trade quality.’ 

Each of these grades of rum meets the requirements of 
a special market, and is judged by a different standard of 
quality. I would particularly urge that those three markets, 
l^ing self-contained, do not compete one with the other, and 
that the idea that the producers of export quality are thereby 
prejudicing the sales and commercial success of the ‘home 
trade * qualities is entirely without foundation. 

So far as I have been able to arrive at the facts, the 
commercial spheres of the three classes of rums are entirely 
distinct, and there is no reason to believe that the production 
of high-flavoured rums for blending on the continent is in any 
way prejudicial to the interests of the home trade Jamaica 
rums consumed in the United Kingdom. 

Each class of rum is entirely legitimate, and there is no 
reason whatsoever why the makers of different types of 
Jamaica rum should be jealous one of the other. Again, any 
competition between individual estates is also without reason¬ 
able basis. Unless an article is i)roducible in adequate quantity, 
and with sufficient variety of quality to enable the variable 
tastes of consumers to be catered for, no satisfactory trade can 
be developed. 

With regard to the export qualities, I have received the 
most convincing assurance that the danger of the future of 
this trade lies not in over- but in under-production. 

CLASS I. LOCAL TRADE QUALITY. 

The most sensitive barometer of the material prosperity of 
the population of Jamaica is to be found in the Collector- 
Genoral’s returns of the rum duties. 

Those of you who visited Port Antonio on Saturday might 
have observed mural notices to the effect that ‘ rum ruins ’ 
—a statement which is not open to question when the rum 
consumed and the cubic capacity of the consumer are to any 
large extent in an inverse ratio, and in favour of the liquor. 

When we consider, however, that the local consumption of 
rum does not exceed three or four bottles per head per annum, 
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the Jamaican cannot be charged Ttdth raining himself with 
rum to any great extent. 

Prom the point of view of the revenue and the adminis¬ 
tration of government, it is only to be regretted that our 
people are unable to afford the luxury of consuming three or 
four times as much rum as they do at present, so that a marked 
reduction in taxation could be effected. While rum remains 
the wine of the country, so far as the lower orders in Jamaica 
are concerned, nothing is so striking to an observer of the 
habits of the upper classes, as the very large extent to which 
imported Scotch whisky (some of it very recent, very fiery and 
of very patent-still quality) has displaced rum. The high-class 
trade in old rums of delicate softened flavour, which were 
formerly so highly thought of by the planters and moneyed 
classes, has largely disappeared, and it would probably be 
most difficult to obtain a choice mark of an old rum, which has 
not been blended, from any spirit merchant in Jamaica to-day. 
Blends are the order of the day, and the public house trade is 
the chief field in which the local quality of rum is employed. 

For this purpose a light rum that will age or mature very 
rapidly is a great desideratum. These rums are mainly 
produced in Vere and St. Catherine^ and are the result of light 
settings and a quick fermentation. The stills are heated with 
steam coils, and double retorts are used. 

The ether content of these rums varies from a minimum 
of 90 parts per 100,000 volumes of alcohol to about 300 parts. 
The bulk of this spirit would average from 180 to 220 parts of 
ethers. It will be noticed from the samples submitted for 
inspection that these rums have a delicate pleasant aroma, and 
when broken down with water yield a light type of residual 
flavour which is markedly inferior to that of the rums in 
Class II. 

The basis of flavour of these rums is principally due 
to acetic ether, while the characteristic flavour and aroma of 
each estate’s mark, appear to be due in every case to traces of 
the ethers of the* higher acids, and, in a less degree, to traces of 
caprylic alcohol and other higher alcohols of an aromatic nature. 

CLASS II. HOME TRADE QUALITIES. 

These are sometimes alluded to as ^ public house rums ’ 
and represent the class of spirit which is required for the 
use of the spirit trade in the United Kingdom as * Jamaica 
rum.* Owing to the strenuous efforts of Mr. Nolan, the 
protector of Jamaica rum in the United Kingdom, much 
interest has recently been shown by the retailers and consumers 
at home in genuine ^ Jamaica rum.’ The rums of the class to 
which I now refer, and which constitute the bulk of the rum 
exported from Jamaica, represent the type of spirit which 
Mr. Nolan is seeking to advertise, and to protect from fraudu¬ 
lent adulteration, and from the competition of spurious Jamaica 
rum in the United Kingdom. 

It was at one time considered that an analytical standard 
pf ethers could be fixed whereby a genuine Jamaica rum could 



12B 


be differentiated from a patent-stili colonial rum or a blended 
Jamaica rum. While, however, the best types of ‘ home trade 
rums ’ contain 800 to 500 parts of ethers, and the great bulk of 
the rum exported from Jamaica is well above a standard of 200 
parts of ethers, there are certain marks of rum (and among them 
some of stout body and attractive quality) which are as low as 
100 parts of others. Except in cases of gross adulteration, 
therefore, purely analytical evidence is not of much avail in 
deciding whether a rum be a genuine Jamaica rum or not. A pro¬ 
posal to prohibit the exportation of any rums below a standard 
of 200 parts of ethers was seriously considered by the planters 
last year, but was thought to be unfair to individual estates, 
and eventually was abandoned. 

The formation of a Jamaica rum syndicate whereby 
a monopoly of this article is sought by a corporation to enable 
a higher price to be obtained has recently been effected. If 
the syndicate can carry through its undertakings, an increased 
price to the retailer of Id. per bottle of genuine Jamaica rum 
would suffice to secure the planters an additional (id. per gallon 
for their rum, and provide a fund of £30,000 a year for adver¬ 
tising the merits of ‘ Jamaica rum.’ 

I estimate that a capital of £500,000 is required to ensure 
the full operation of this scheme. It must be remembered that 
if a puncheon of rum be sold for £10, the British revenue 
charges amount to £75, and the corporation will require 
a capital df £85 before the puncheon of rum can be dealt with 
as a commercial article. A large trading capital to allow of 
credits to publicans and other customers would be necessary. 
If this enterprise could be floated by interesting a large number 
of retailers in the shares of the company, as was done by the 
Guinness flotation, it is reasonably certain that a great success 
could be achieved. 

The best rums for the home trade are made in Westmore¬ 
land, while some very fine rums are also produced in Clarendon, 
St. James, and Trelawney, which fall in this category. 

These rums are generally produced by a slower type of 
fermentation than the local trade rums, and some of the best 
marks are produced in ground cisterns, and are slightly 
flavoured by the addition of some sour skimmings to the 
fermented materials. These rums are characterized by a high 
standard of heavy residual body. These are mainly ethers of 
acids of high molecular weight. These acids are not producible 
from sugars, and are almost absent in rums other than Jamaican, 
which are produced from diluted molasses without dunder or 
acid skimmings, and distilled in patent stills. Our investigations 
indicate that these higher acids result from the bacterial 
decomposition of the dead yeasts found in our distillery materials 
in Jamaica, and I am forc^ to the conclusion that the adherent 
yeasts in the old ground cisterns have a good deal to do with 
the fine flavour of many of these home trade rums. 

When in London recently in the office of the leading broker 
who handles Jamaica rum, I was shown samples of the chief 
marks of home trade rums which were considered to set the 
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standard of quality. *We do not want ethers, but a round 
rummy spirit/ said this broker. I was pleased to And, however, 
that the marks selected as standards were all of high ether 
content (from 300 to 450 parts of ethers). They had, however, 
a very good standard of heavy residual body, and the blend of 
flavours was both mellow and full. 

A trade export in Jamaica, from whom 1 have obtained help 
on various oecasioub, writes me: ‘ The earmarking of rum is to 
my idea a mistake, as any one with the least elementary knowl¬ 
edge of spirits knows that a blend is better than a nak^ spirit, 
always provided the blender knows his business.’ 

So far as the rum syndicate is concerned, there is no 
reason whatever why our Jamaica rums should not be blended 
one with another in order to get a round, full, and attractive 
blend ; and it is to be presumed that this would be necessary 
in the development of the bottling trade. 

The samples of home trade rums submitted have been 
selected from a large number as representative of this class of 
Jamaica rum. As compared with the lo(»al trade rums, it will be 
noted that they have a stouter, fuller, and more fruity aroma, 
and that when broken down with water, the spicy residual 
flavour is strongly marked. 

It was impressed upon me in London by the trade experts 
that the planters in Jamaica should recollect that, as the duty 
payable on rum in England was about eight times that of its 
value to the planter, it was a most serious matter for the 
buyers at home if any fault should be found with the rum after 
it had been cleared from bond. Points that required atten¬ 
tion were: (a) cloudiness on dilution; (b) a burnt flavour; 
(c) excessive obscuration. 

We have found the chief cause of cloudiness in Jamaica 
rums to be due to high settings, and such an. intensity of 
bacterial action that higher alcohols are produced in excess. 
The charge of wines in the retort being inadequate to fraction¬ 
ate these impurities, they enter into the rum and cause 
cloudiness on dilution. To remedy this fault, insist on the 
distiller testing the spirit with water before accepting it as 
rum. All cloudy distillate should be set aside for high wines. 
The fermentation should then receive attention, and, if 
necessary, the vats should be limed to secure a clearer fermen¬ 
tation. 

The burnt flavour too, is common in the case of fire-hoated 
stills. It is frequently quite unnoticeable in the sample until 
it has been freely diluted with water. I am convinced from 
the results obtained at Shrewsbury estate in Westmoreland, 
that all home trade rums could with advantage be distilled in 
stills heated by a steam coil. Burnt rum should then be 
unknown. The fetish of the ‘ direct fire,’ that still lingers in 
the minds of Scotch whisky distillers has no basis at all where 
Jamaica rum is concerned, since any excessive firing results in 
a most serious injury to the spirit produced. 

As regards obscuration, there is now a demand for fully 
coloured rums (say No. 19 on Lovibond’s ecale) with an obscura- 
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tion not exceeding to 1^ per cent, of proof spirit. This is 
readily attainable if care be taken in preparing the colour. 

CLASS HI. EXPORT TRADE QUALITY, 

Jamaica lias long been famed for its rum, and a certain 
proportion of the crop has for very many years found its way 
to the markets of Europe. Thirty or forty years ago, a trade 
in high-class drinking rums was carried on with the continent; 
and I recently interviewed in Hamburg a merchant who had 
in former days done a good trade in choice marks of Jamaica 
drinking rums. He bemoaned, however, that this trade had 
practically ceased since 1889, when the German Government 
raised the duty on Jamaica rums from a very low rate to the 
relatively high one that now obtains, which is equivalent to 
about Ss, per liquid gallon. From that time the entry into 
Germany of Jamaica rums, suitable for direct consumption, has 
been made almost impossible. The low rates of excise on the 
domestic potato and grain spirits render the competition of 
liorae trade qualities of Jamaica rums with the German spirits 
out of the question under present conditions. 

To the firm of Finke Co., of Kingston and Bremen, and 
the enterprising planter.s of the north side of the island, 
belong the credit for having met this obstructive tariff by the 
development of a considerable trade in high-flavoured rums, 
of such remai’kable blending power that they could stand the 
high import duty, and yet be utiliised by the German blenders 
for producing a blended rum capable of competing with local 
distilled spirits subject to a merely nominal excise. 

It is no exaggeration to say that to this enterpnse alone 
is due the survival of the small estates on the north side, 
dCvSpite their great disadvantages as sugar-producing estates 
under the stringent conditions of the sugar market during the 
past ten years. There is much unreasonable prejudice against 
this industry among planters who are interested in home trade 
rums; and it has often been suggested that these high-flavoured 
rums are merely adulterants, and gain a profit at the expense 
of the genuine common clean drinking rums. 

If these rums were used for blending with silent spirit in 
the United Kingdom, to produce blends that were sold as 
Jamaica rum, there would be some ground for this view; but 
so far as evidence can be obtained, it would appear that these 
rum.s are all used on the continent, and are not in competition 
with home trade rums at all. 

As the only discrimination in the United Kingdom against 
our colonial spirit is the surtax of \d. per gallon, there is no 
adecpiate inducemcmt to the blenders to use high-flavoured 
rums at high prices for the English market. 

The evidence of Mr. Steele, C.B., and of the oflicial statistics 
of the German importations of Jamaica rums, all indicate that 
our high-flavoured rums, even when sold in London, or shipped 
to buyers in London, eventually pass on to the continent either 
in the original puncheons, or as vatted rums, 
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Theee export nuns are commonly known as German^ 
flavoured rums in Jamaica, and are produced by a process that 
could only be adopted on a small estate with a relatively 
enormous distilleiy capacity. Instead of thirty hours* fermenta¬ 
tion, as in the case of a Demerara or Trinidad rum, these 
German-flavoured rums demand a fermenting period of fifteen 
to twenty-one days. 

The yeasts at work are of the fission type entirely, and 
the whole process is operated under intensely acid conditions. 
It is remarkable that these fission yeasts should be able to 
attenuate a liquor with an acidity of 3 per cent., while the 
oval budding yeast may be paralyzed with an acidity of less 
than one-fifth of this amount. 

These flavoured rums contain, as might be expected, 
a relatively high proportion of ethers. Some makes are as low 
as 600 or 700 parts of ethers, but are, as a rale, relatively rich in 
heavy-bodied ethers, and are possessed of great stretching 
power. 

The finer qualities contain some 1,000 to 1,200 parts of 
ethers, and occasional samples may even attain a standard of 
1,500 or 1,600 ethers. We have found that about 97 per cent, of 
these ethers are acetic ether, about 2 per cent, consist of butyric 
ether, traces of formic ether may be present, and from J to J 
per cent, of the total consists of heavy ethers derived from 
acids of high molecular weight. 

It is uiK)n this small trace of heavy ethers that the chief 
character, and, indeed, the commercial value of a high-flavoured 
rum depend. 

As a rule the presence of high ethers is also associated 
with that of higher alcohols of a peculiar spicy and attractive 
fragrance. 

Were these rums merely dependent on acetic and butyric 
ethers for their peculiar value, it is obvious that our trade 
would be at the mercy of any and every competitor. 

The higher ethers, however, have such an intensity of 
aroma and flavouring power that they entirely dominate all 
other constituents; and the more we study the chemistry and 
the manufacture oip German rums the more convinced do we 
become of the great difficulties in the way of reprodufdng them 
at will. 

No two estates produce the same character of flavour. The 
differences are due to the variation in the bacterial flora, and 
these again are dominated by the differences in the composition 
of the material fermented, and the conditions under which it 
exists. 

This manufacture is peculiarly precarious and erratic, both 
as to yields and to quality of produce. It is no unusual thing 
to find successive batches of rum from the same estate, appar¬ 
ently produced under identical conditions, varying in value 
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from Sa. to 4a. per gallon. When the complicated process is 
studied, and the entire absence of all rational control is realized, 
it is only surprising that the results are not far less uniform 
than they are. 

The trade in these rums puts a high premium on the 
judgement of the buyer, and the science of rum smelling is 
found in its highest refinement in the valuation of high- 
flavoured rums. To attain a high measure of efficiency, long 
training and experience are necessary. A delicate or highly 
sensitive nose is not so necessary as a faculty for the memory 
of smells. A good flavoured rum presents to the sense of smell 
a blend of various distinct types of smell in a proportion that 
is both attractive and satisfying to the trained nose. 

An analytical faculty must be developed whereby the 
ingredients may be sorted out, and approximately appraised by 
the trained nose under various headings. 

Thus a good standard of acetic ether, associated as a rule 
with a high standard of ethers and intensity of flavouring 
power, is appraised under the heading ‘ pepper' or ‘ rasse,* 
that is, breed. This is best appreciated when the spirit is 
smelt before being diluted. Butyric ether gives a delicate 
fruity flavour, and rums deficient in this ingredient are 
sometimes described by brokers as ‘stalky.* 

Homologues of caprylic ether are apparently the con¬ 
stituents of the pine-apple flavour; while ‘ fruit' and ‘ butter * 
are other characteristic types of smell that reside in the heavy 
residual ethers. 

The heavier ethers are more readily appreciated when 
the rum is diluted with an equal volume of water. This 
dilution at once reduces the vapour tension of the acetic 
ether, which then becomes greatly reduced in pungency, while 
the heavy oily ethers come out and assert their remarkable 
predominance. 

We must regard the acetic and butyric ethers merely 
as media for the conveyance of the heavy smell of the 
residual ethers, and as being of very secondary importance in 
themselves, although (constituting 99 per cent, of the total 
ethers in the rum. 

The chemists ])resent will, I think, concede that the 
chemistry of the residual and characteristic flavours of 
these rum.s is a matter of very serious difficulty to investi¬ 
gate, owing to the extremely minute proportions in which 
these intensely aromatic compounds exist in the nun. 

I will now circulate for your exatnination a series of 
samples of German-flavoured rums illustrating the various 
types at present being produced in Jamaica. 

The blenders on the continent would purchase five or six of 
these different rums, and bl^nd them into a general purpose 
mixture, capable of being blended with silent spirit to give 
a blended rum of attractive style, quality, and flavour. 



It would appear that the bulk of the so-called rum 
consumed on the continent of Europe is prepared from artificial 
essences, and that the trade in * Kunot rum ’ has been detrimeu* 
tal to the interest of the Jamaica high-flavoured rum* The 
experiment station has been experimenting—with some success 
—in the direction of increasing the blending value of these 
rums so that they can compete on more equal terms with the 
sophisticated article on the continent. 

An experiment has been carried out at Hampden estate in 
8t. James to test this matter, and although the commercial 
results are not yet complete, we have eveiy reason to believe 
that in the direction of increasing the blending power of our 
flavoured rums must lie the future of this industry. 
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CACAO INDUSTRY. 

The cacao industry of the West Indies ranks second in 
importance to that of sugar, the exports in 1905-6 being valued 
at about £1,400,000, Cacao forms practically the sole crop of 
Grcmada, and in Trinidad is worth about double the value of 
sugar. It is also an important industry in Jamaica, St. Lucia, 
and Dominica, while in St, Vincent it is one of the crops that 
has received attention in connexion with that colony’s land 
settlement scheme. 

The botanical establishments have played an important 
part in the remarkable progress that has been made with this 
industry, and in an article on the ‘ Cacao Industry in the West 
Indies' in the West Indian Bulletin (Vol. V, pp. 172-7), it was 
pointed out that from the Botanic Stations at Dominica, 
Montserrat, St. Lucia, St. Vincent, and Tobago, no fewer than 
20,608 cacao plants had been distributed during the year 1902-3, 
and 29,874 in the year 1908-4. 

The Imperial Department of Agriculture has paid con¬ 
siderable attention to the cultivation of cacao, and manurial 
experiment plots have been maintained in Grenada, St, Lucia, 
and Dominica, and what may be called the sample plots of 
cacao have been cultivated at the expense of the Department. 
These have become the central points for giving information 
to cultivators in the district, and should prove of value in 
bringing about An improvement in the quality of the product 
shipped, by demonstrating and encouraging better methods of 
cultivation and preparation. 
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A brief review of the results of the experiments is here 
given by the officers directly connected with them. 

BBSXTLTS OF THB RBOBNT BZPBRIMBNT8 
WITH CACAO IN THE WBST INDIES. 

GRENADA. 

The following paper on the results of plot experiments 
with cacao in Grenada has been prepared by Mr. R. D. 
Ansteai), B.A., Agricultural Superintendent, Grenada:— 

In Grenada, experiment plots of cacao are of two kindsy 
distinguished, for the sake of reference, by the terms ‘ experi¬ 
ment plots ’ and * experiment stations.* 

The experiment plots, as was explained at the last 
Agricultural Conference (West Indian Bulletin^ Vol. VI, p. 06), 
are each about 1 acre in extent and are chosen from land, 
near the public roads, belonging to peasant proprietors. 

The experiments carried out upon these plots are conducted 
by the Imperial Department and are designed to run for 
three years, the cost of them being defrayed from Imperial 
funds. 

One series of these plots has completed its three-year 
course, and at present a fresh series, chosen on the same plan 
but in different localities, is nearing the end of the first year. 

The results obtained by means of these plots are highly 
satisfactory. The Agricultural Instructor uses them as a ren¬ 
dezvous when he is in the district, and as demonstration plots. 
Here he is able to meet the peasants and to show them how 
agricultural operations such as forking, drainage, and pruning 
should be carried out, and how manures should be applied. 

Considerable interest has been shown in the plots by the 
neighbouring peasants, and the operations carried out upon 
them are imitated to an encouraging extent. The plots are 
originally chosen in poor areas and where trees have been 
conshierably neglected, in order that the benefits of scientific 
treatment may be the more marked. A good crop serves as an 
excellent object-lesson to all cultivators of cacao, and indicates 
how the most satisfactory results are to be obtained. From 
one plot, of an area of 1 acre, this year, for instance, the 
owner has picked two-thirds of the total crop derived from 
5 acres of land. 

With regard to the actual results of the experiments, 
figures are kept as accurately as possible, and published from 
year to year in the Annual Report of the Botanic Station ; but 
from a purely experiment point of view, and as a means of 
obtaining accurate numerical results, the second class of 
experiments-—the ‘ experiment stations ’—should affoi*d better 
opportunities than the experiment plots, since they are on 
a bigger scale and are run more on estate lines. 

These experiment stations are eHtablishe<l on large estates 
and consist of not less than 5 acres, or 1,000 trees. The cost of 
-the experiments is borne by the owners, the Imperial Depart¬ 
ment supplying scientific advice as to the experiments and 



181 


the manner in which they ahouM be cohdticted. These stations, 
of which there are at present five, have become very popular, 
and next year a number of others will be started. 

The result of establishing them has been to make the 
larger proprietors take a lively interest in scientific experi¬ 
ments carried out on their own estates—experiments designed 
to answer questions and solve problems connected with their 
own soils and conditions* 

It is as yet too early in the history of these experiments 
to be able to give with any confidence numerical results, but 
two facts are already apparent; firstly, that cacao grown on 
the heavy red clay soils of Grenada responds quickly ami 
liberally to applications of lime • secondly, that pen manure, 
when applied in heavy dressings and thoroughly and deeply 
forked in, is of considerable value ^nd gives results that 
compare very favourably with mineral and chemical fertilizers. 


DOMINICA. 

EXFKHIMKNTS IN THE MANURINi^ OF CACAO. 

The Hon. Franc is Watth, C.M.G., D.Se., etc., has ptepared 
the following brief paper, embodying the results of manuria] 
ex].)eriments that have been conducted with cacao at 
Dominica: 

The experiments which have been 'cairied on in manuring 
cacao at the Botanic Station, Dominica, by Mr. Jones and 
myself have affoided some interesting and important results. 
They were begun in 1900 when a plot of about 1 1 acres, occupied 
by trees about ten years old, was divided into five plots for the 
purpose of manurial experiments as follows : 


Letter on No. oftiees 
Station plan. ^ per plot. 


Manure. 


1 

2 

S 

4 


a 

A. 

B. 

K. 

D, 


34 


j No manure. 


37 


40 

84 


39 


j Basic phosphate, 4 cwt. 
per acre. Sulphate of 
potash, 1J cwt. per acre. 

Dried blood, 1 CA\t. per 
acre. ^ 

Basic phosphate, 4 jcwt. 
per acre. Sulpballe of 
potash, 1 ] cwt. per kcre. 
T)ried blood, 4 cwt. 

I Mulched with grasi^and 
leaves. 



YIELD OP WET CACAO IN POUNDS. 
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The resnlts obtained during the past four years are briefly 
set forth in the following table 
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As 100 Ib. of wet cacao are found to 3 deld 42 lb. of dry cacao, 
and as the trees are planted about 18 feet apart, or at the rate 
of 134 trees per acre, approximate calculations may be made 
as follows ; ~ 


YIELD PER ACHE IN 1900. 



Dry cacao. 
Pounds 
per acre. 

Gain over 
no manure 
in pounds. 

Value of increase 
over no manure 
at 6d. per lb. of 
dried cacao. 

1 

i Cost of 
’ manure. 

1 

1 ^ 

Gain by 
maniir- 
ing. 

1. 

1,238 



s. 

d. 

* 8. 

d. 

s. d. 

2. 

1,160 


-78 

-39 

0 

' 45 

1 

3 

i 

00 

cc 

3. 

1,486 


248 

+ 124 

0 

' 30 

0 

+ 88 0 

*• 

1,722 


4S4 

+ 242 

0 

, 

8 

+ 100 4 

5. 

2,191 


958 

1 +470 

6 

1 00 

0 

+ 416. fli 


These results have been fully discussed in the Report of the 
Botanic Station, Dominica, 1905-6, and the notes have been 
reprinted in the We»f Indian Bulletin (Vol. VII, pp. 201-12); 
it is therefore, not proposed to discuss them at great length here, 
but merely to dwell on the salient points. 

The experiments show that it is profitable to use manures 
to cacao trees and that nitrogenous* manuies are valuable; 
the use of phosphate and potash without nitrogen does 
not appear to be particularly beneficial as shown by com¬ 
paring plots Nos. 1, 2, and 3. The results to be obtained in the 
future from plot 2 are awaited with interest. Comparison of 
plots 3 and 4 demonstrates the faqt that potash and phosphate 
are useful and iirofitable when used in conjunction with 
nitrogen, but the experiments do not show whether both of 
these are necessary. 

The most striking and profitable results have been obtained 
from the use of mulchings of grass and leaves, the gains from 
which have been phenomenal, and are such as deserve the care¬ 
ful consideration of planters. 

As stated in the reports, the mulch is applied once a year; 
it is spread evenly over the surface and is allowed to incorpor- 


Dried >>lood ib used ab'the nitrogenous manure ; it would seem desirable, 
on genera) grounds, to use nitrogenous manures of a slowly available 
rharacter. Amongst those suitable may l>e metitioned cotton-cake meal, 
tankage^ and similai* substances. 
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ate itself with the soil by natural agencies: it is not buried or 
forked into the soil; the thickness of the mulcii, even when 
freshly applied, rarely exceeds 1 inch. 

Hie soil between the trees has not been dug or forked for 
a number of years ; but, under the action of the mulch, it is 
improving in condition and appears to be in excellent tilth. It 
is a matter for consideration and experiment whether this 
complete absence of forking or other tilling can be permitted 
to advantage on other soils. I am inclined to think that it may 
be to a larger extent than is commonly supposed, provided 
that mulching is thoroughly carried on. 

In young cacao fields, a good deal of mulching material 
may be obtained by the careful use of the grass and weeds 
growing between the young trees. These weeds must be care¬ 
fully managed so as to avoid injury to the cacao trees, around 
which clear spaces should be carefully maintained ; the weeds 
should be cut down at frequent intervals and either allowed to 
lie as a mulch on the surface, or be lightly buried. The space 
between the trees should be forked or otherwise tilled occasion¬ 
ally, as circumstances may determine; but I believe it will be 
found that, as the trees cover the ground and the roots extend, 
cultivation will become less and less necessary if mulching is 
properly attended to. 

In places where the rainfall is deficient, there may be 
some danger that a growth of grass and weeds on the open 
spaces be Ween the cleared spaces around the trees may cause 
undue drying of the soil. This point would require to be care¬ 
fully watched by the cultivator. 

When the cacao trees have so covered the land that an 
insufiicient c^uantity of vegetable matter for mulching is pro¬ 
duced upon it, it becomes necessary to bring material from 
outside. In many eases this presents no serious difficulty, for 
in places like Dominica there is an abundance of forest aud 
waste land from which grass and bush can be collected. In 
other places, it may be desirable to consider the question of 
growing suitable material for mulching purposes. 

The results reported, api)ear to indicate that the cacao crop 
of Dominica, to which the experiments more immediately apply, 
may be very largely increased by the very simple expedient of 
mulching. The increase may be expected to add a very large 
sum to the revenues of the cacao fields in the island, and there 
is reason to suppose that the methods indicated may be widely 
applicable in West Indian cacao cultivation. 

The experiments on these plots are being continued. The 
results for the current year, which will terminate on June 30, 
1907, show promise of l^ing equally interesting, and the yield 
of the mulched plot is expected again to be in excess of that of 
the others. 

Other manurial experiments with cacao in Dominica are 
not yet sufficiently advanced to admit of conclushms being 
drawn from them. In experiments relating to trees it is 
necessary to carry on the work for a number of years before 
reliable results can be obtained. 
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Those interested in these experiments are referred to 
Annual Beports of the Botanic Station at Dominica, to the 
articles in the West Iruiian Bulletin (particularly to the article 
on the Manorial Value of Weeds in Cacao and Lime Orchards 
(Vol. V, pp. 287-8), and to the summary of the results of 
Manorial Experiments with Cacao in Dominica, reprinted from 
the Botanic Station Report (VoL VII, pp. 201-12). 

VARIETIES OP CACAO. 

The following paper by Mr. Joseph Jones, Curator of the 
Botanic Station, Dominica, contains information in respect to 
different varieties of cacao, and experiments that have been con¬ 
ducted in grafting cacao at Dominica 

Those who have read the history of cacao cultivation in 
the West Indies cannot fail to have noted the difficulties of the 
early growers* We are told how the early cacao groves in 
Trinidad and Jamaica were struck by ‘blasts,’ and ruin 
followed. 

The variety of cacao first grown was the Criollo, the best 
kind, but very susceptible to any adverse conditions. We are 
further informed that thirty years after the blight had 
destroyed the cacao in Trinidad, hardier varieties bearing an 
inferior quality of cacao were introduced, and succeeded 
admirably. These varieties were the Forastero and Calabacillo, 
which to-day are cultivated so largely in the British West 
Indies. 

At the present time Criollo cacao only appears to be gi*own 
on any scale in favourable localities on the mainland of Central 
America. Its produce is of the highest quality, but the tree is 
delicate, and the yield per tree is low. This is compensated 
for by the high prices which this variety fetches. 

Prom time to time attempts have been made to grow 
Criollo cacao in Dominica, but success has never followed any 
of them. Planters who have tried to grow it express regret 
for what experience teaches them was wasted effort. 

The growing of the Porasteix) and Calabacillo varieties of 
cacao in the West Indies has been a great commercial success. 
Although the beans are inferior and, in the Calabacillo, extreme¬ 
ly bitter, there is still a great demand for it, and it pays to 
grow. Cacao growing to-day is one of the soundest industries 
in the West Indies, from the commercial side; but from a plant 
improvement point of view, cacao may be said to be a story of 
defeat. 

Commencing with the best kind, the planter has been 
forced back upon the Porastero variety, a hardier type yielding 
a lower-grade produce. Very large plantations of this exist 
to-day, but the variety appears to be weakening. Investiga¬ 
tions made by scientists, at the instance of planters, have 
shown how numerous are the enemies of the cacao tree. 
Several of these diseases have been described and their serious¬ 
ness has been pointed out. One or more of them may become 
virulent at any time and inflict great loss on planters. The 
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ravages caused by the ‘ Witch Broom ’ disease in Surinam must 
be fresh in the memory of all interested in these matters. 

Some planters now grow the Calabacillo variety alone, on 
account of its hardiness and freedom from disease. Those who 
know by experience how harassing is the presence of the 
‘ canker * and kindred diseases in a plantation will understand 
why planters prefer hardy trees and a low-grade produce, to 
delicate trees bearing high-grade produce. 

The cacao grower has, by a variety of circumstances, been 
forced backwards, and it now behoves him to take steps to win 
back a portion of the position that has been lost. 

The method of propagating cacao is the same to-day as 
always practised. Good pods from trees showing some desir¬ 
able quality are usually selected and sown. Sucli seedlings if 
planted under good conditions commence to bear in five or six 
years and reach their prime when twelve to fifteen years old. 
Owing to cross-fertilization very few are exactly like the 
parent, and seed from one Forastero tree will produce plants 
of the Forastero type and all its sub-varieties. It is due tfj 
this fact that it is not possible to take full advantage of trees 
for propagation purposes that sometimes appear in plantations, 
and are known by their hardiness, freedom from disease, and 
good bearing qualities. 

BUDDING AND GRAFTING OF CACAO. 

It is important that when trees showing desirable qualities 
have been noticed and have been tested for a number of years, 
those typos shouhl be fixed and perpetuated. This can be done 
by budding and grafting. 

The Botanical Department of Jamaica has shown that the 
budding of cacao can be done under certain conditions. The 
Botanical Department of Trinidad recommended the grafting 
bf cac*ao some years ago. 

Experiments conducted at the Dominica Botanic Station 
show that grafting cacao by approach can be fairly easily car¬ 
ried out. A tree of a good type is selected, and rough stages are 
erected round it at varying heights, in such positions as to be 
able to obtain a maximum of young shoots to graft on the 
stocks which have already been grown in nurseries in bamboo 
pots. The pots are placed on the staging, young shoots of the 
cacao tree of the same age and thickness as the stocks are care¬ 
fully denuded of their leaves at the point where they are to be 
fitted to the stocks, a portion of the bark is removed with a sharp 
knife from both scion and stalk, and the two are gently but firm¬ 
ly bound together with garden tying. A small piece of l)ark is 
cut from the stem of the scion below the graft so as to make it 
more dependent on the stock and to hasten the union. In short, 
it is simply the well-known system of grafting mangos by 
approach, applied to cacao. 

At certain seasons, with good healthy stocks, cacao can be 
grafted in six weeks, but the average time may be placed at 
about ten weeks. The plants must be watered daily. When 
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ready to be taken off, they may be planted in the field at once 
or may be removed to a sliady nursery and watered daily until 
the time of planting. 

At present the only stocks available are the Calabacillo 
and strong Forastero kinds. Theohroina bicolor has been tried 
as a stock and has failed. It is posible, if the known species 
of Theobroma could be brought together, that one or more 
might prove hardier than Theobroma Cacao, and at the 
same time, suitable as a stock on which to graft the commercial 
kinds. 

It will of course be more costly to plant a field of cacao 
with grafted than wth seedling plants, but the advantage 
should rest later with the grafted plants. Nothing should be 
used for propagation but prolific, well-tried kinds, that have 
shown themselves resistant to the diseases now prevalent, in 
cacao plantations. Some of the advantages that should be won 
by this method may be stated below - 

(1) A planter would be able to grow fields of plants of 
one selected strain, the beans of which would require the same 
degree of fermentation. 

(2) It would be possible to propagate disease-resisting 
varieties. 

(3) Grafted plants, well cared for, should fruit earlier 
than seedlings, thus giving a quicker return on capital 
invested. 

(4) The return per acre should be increased by the 
selection of prolific types. 

(5) The effect of grafting may tend to dwarf the plants. 
This would be an advantage in islands which suffer from much 
windy weather. 

(6) The growing of grafted selected cacao combined with 
intensive cultivation would be the high-water mark of success¬ 
ful cacao cultivation. 

Over 200 grafted plants have been taken from two selected 
trees in the Botanic Station. Sixty have been planted in the 
gardens. These will be carefully watched and the results 
recorded later. A number of these are the Alligator cacao 
(Theobroma pentagona) worked on Forastero stocks. 

On estates where the area of cultivation is being increased 
each year, the system mentioned above should be tried. It 
should be a recognissed part of estate work to propagate by 
grafting ihe best strains of cacao. Botanic Stations cannot in 
this instance supply large quantities of plants, because cacao 
plants in bamboo pots cannot be conveyed long distances by 
road in islands like Dominica, without considerable expense, 
and probable injury to the plants. Intelligent youths 
should be trained to carry out this work, as has lately 
been done at the Botanic Station, Dominica, for a manager 
of' an estate in the country. He remained for a few weeks, 
and has now returned to do good work in this direction, it is 
hoped, for his employer, 
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ST. LUCIA. 

CACAO EXPERIMENT PLOTS. 

The following brief account of the cacao exj)eriment plots 
at St. Lucia was prepared by Mr. J. 0. Moore, Agricultural 
Superintendent, and gives a summary of the results that have 
been obtained in that island:— 

In St. Lucia, three 1-acre cacao experiment plots, main¬ 
tained by the Imperial Department of Agriculture, have success¬ 
ively demonstrated, in three of the principal cacao districts, the 
cultural and manurial treatment most likely to convert 
unfruitful, diseased, and neglected trees, into healthy and 
profitable ones. 

On one plot the trees were old and neglected; the stems 
numbered about eight to the clump. It was described as the 
worst piece of cacao in the locality; but by judicious treatment, 
including thinning, pruning, shading, annual forking, weeding 
and burying weeds, draining, and manuring, the productive¬ 
ness of this plot was, in three years, increased from 56 to 
1,100 lb. of cured cacao. 

The manures were applied during the first year (1901) and 
consisted of 10 cwt. of li^ic slag, and ^ cwt. of sulphate of 
pot€tsh in February, 5 cart-loads of pen manure in April, and 
1 cwt. of sulphate of ammonia in .Tuly. 

The cost of cultivation and manures during this period 
was £14 13s Od., and the value of the crops, £45 10«. Od, 

The second plot consisted of seven-year-old trees in a diseas¬ 
ed and failing condition, in the Soufrit*re district. The cultural 
operations consisted of thinning, pruning, forking, etc., as in the 
previously described plot. 

Its history is as follows 



Yield of 
cured cacao. 

Manures used. 

When taken over 

Nil 


1st year. 

217 B.. 

1 ton sheep manure. 

1J cwt. sulphate of ammonia. 

2nd „ . 

236 „ 

2 cwt. sulphate of potash. 

3rd „ 

1 

348 „ 

1 

10 cwt. basic slag. 

1 cwt. sulphate of ammonia. 

8 tons stable manure. 

4 th . 

717 „ 

4 cwt. basic slag. 

1 cwt, sulphate of ammonia. 
10 tons village refuse. 

6th .. 

1,081 „ 

4 cwt, basic slag. 

1 cwt. sulphate of ammonia. 


The cost of cultivation and manures dtiring these five years 
was £Hi 7«. id,, and the value of the crops produced, 17s. Od. 

The third plot was a mixture of old and young trees (the 
latter about seven yeai*s old) in a neglected and dying condition, 
at Roseau. It had produced no crop for some time previous to 
being taken over, but with careful cultivation and by the 
judicious application of manures, the following results were 
obtained:— 


Manures used. 



Yield of 
cured cacao. 

No organic matter was added 
to the soil beyond the buried 
weeds. 

1st year. 

860 tt). 

8 cwt. basic slag. 

1 cwt. sulphate of ammonia. 

2nd. 

650 „ 

2 cwt. sulphate of potash. 

3rd. 

765 

i 

8 cwt. basic slag. 

1 cwt. sulphate of ammonia. 

4th .. 

1 

580 „ 

4 cwt. basic slag. 

1 cwt. sulphate of ammonia. 

5th „ .1 

450 „ 

2 cwt. sulphate of potash. 


The cost of cultivation and manures was £30 17s.5d.,and the 
value of the crops pioduced, £70 5s. Od. 

On another estate, not under the Department’s supervision, 
similar cultural and manurial treatment on 38 acres of old 
cacao resulted in a net profit of £180 for nine months, over 
and above the average crop reaped from the plantation before 
manuring was commenced. The benefit to the general health 
and bearing capacity of tlie trees is said to have increased 
their value by £500. 

SUM MAR V OP RESULTS. 

From the results obtained on these and other plots in the 
island, the following conclusions may be drawn :— 

1. That intensive culture in cacao is very profitable, as 
regards monetary returns. It also improves the vigour and 
disease^resisting powers of the trees. 

2. That on St. Lucia soils, phosphates and nitrogen, in the 
form of basic slag and sulphate of ammonia, increase very 
considerably the productiveness of the trees. 

8. That better results have been secured where pen 
manure or other suitable organic manure has been iised^ in 
addition to basic slag and sulphate of ammonia. 

4. That in most St. Lucia plantations, efforts should be 
directed towards increasing and subsequently maintaining the 
supply of organic matter in the soil. 
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5. That the yield of cacao in St« Lucia from an estimated 
area of fi,200 acres, now yielding on an average, about 300 B), 
of cured produce per acre, could be ti ebled by means of high 
cultivation costing, on an average, from £5 to per acre i)er 
annum. This means that from the present acreage the cacao, 
exports could, in four or five years time, be rais^ from 9,500 
bags (1905-6 crop) worth (at 6d. per ft.) £47,500, to 28,500 bags, 
worth £142,500. In addition to this, the value of the cacao 
properties would be greatly enhanced. 


YIELD OP CACAO IN TRINIDAD. 

A brief [laper on the yield of cacao in Trinidad has been 
prepared by the Hon. Carl ueVertkuil for the purjyose of 
discussion at the Conference 

It has often been stated that the yield per acre of cacao in 
Trinidad compares somewhat unfavourably with the yield of 
other cacao-producing countries. The object of this paper is 
to bring forward the few reliable details with reference to this 
subject. 

In Trinidad, estates are bought and sold on the number of 
trees. The value of a property depends on the number of 
full-bearing trees. The area is rarely, if ever, taken into account, 
and the yield of cacao per tree or per acre is never considered. 

Distances at which tjacao trees are planted vary from 10 
to 16 feet. Twelve feet may be taken as the average, 
although there is now a tendency to plant at distances of 
14 feet, for experience has shown that in good cac*ao land, 
the yield per tree is better when the platits are farther apart. 

The yield of 10 bags per 1,000 trees on a well cultivated 
estate is considered to be i)oor, whereas 13 to 15 bags per 1,000 
trees are considered to be a fair yield, and several properties 
have been known to yield fnmi 20 to 22 bags. (A bag of 
cacao is taken to be 1| cwt.) 

Ten bags to the 1,000 trees mean but a yield t>f about 2i to 
3 bags to the acre, varying with the distances at which "the 
trees are planted apart. In 1906, a committee was appointed by 
his Excellency the Governor to inquire into the labour condi¬ 
tions at Trinidad, and in their exhaustive report, it is stated 
(Clause 50) that the acreage under cacao is unknown. In 
Clause 62, attention is drawn to the practically entire absence 
of statistics relating to agriculture. 

In the Blue-book of 1904-5, the' acreage under cacao is 
given as 190,000 acres. 

The acreage alienated in the seven years 1898-1904, prac¬ 
tically the whole pf which was for cacao cultivation, is stated 
to have been 91,251 acres. As it takes from eight to ten years, 
at the very least, to bring land from forest into full-b^ing 
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€acao cultivation, it is quite clear that the total acreage given 
above cannot be taken into account when computing the yield of 
cacao per acre. From personal observation, it may be stated 
that a very large acreage of land alienated from the Crown 
twenty years ago is still uncultivated. 

The labour committee (Appendix U) estimate the acreage 
in bearing cacao at 77,000 8bcres» and the export for 1004-5 
(a goodfyear), and 1005-0 (a very poor year), is calculated At 
271,260 bags and 226,237 bags, respectively. Assuming that the 
figures arrived at by the Labour Committee after a careful 
inquiry are correct, it will thus be seen that the average 
yield per acre for these two years is equal to bags per acre. 
This, I think, compares favourably with the yield of every cacao- 
producing country, when it is taken into consideration that 
a large quantity of the cacao is planted in unsuitable soil, and 
that very small attention is given to careful cultivation by 
a large number of proprietors. 

It should be mentioned that the figures given above as to 
the exports of cacao have been reckoned in both cases from 
September of one year to October of the next, for this period 
covers the whole crop, and does not, as in the case of those 
obtainable from the Blue-book for the financial years, involve 
the accumiilation of half of the crop of one year and half of 
the crop of the next. 
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THRIPS ON OAGAO. 


BY H. A. BALLOU, M.8c., 

Entomologist on the Staff of the Imperial Department 
of Agriculture. 

Thrips are small insects of the order Physopotla. 

They are slender, with two pairs of narrow, membranous 
wings which are fringed with hairs. The metamorphosis is 
incomplete; the mouth parts are intermediate between the 
biting and the sucking forms. The thrips of cacao {Physopm 
rubrodncta) is from to ^’5 inch (1-1*5 mm.) im length when 
full-grown. The adults are dark-brown or black, the young 
being pale-green or yellowish-green with a bright-red transverse 
band across the abdomen. 

Thrips on cacao was first investigated by the Imperial 
Department of Agriculture in November 1900, when Mr. 
Maxwell-Lefroy, then on the staff of the Department, visited 
Grenada in connexion with an outbreak of thrips. Mr. Lefroy 
paid a second visit to Grenada to continue his investigations of 
this pest in March 1901 (West Indian BulleUn^Yoh II, pp, 175-90). 

In December 1901, an article by M. Aug. Elot appeared in 
the Re^^ue des Cultures Coloniales^ entitled ‘ A new enemy 
of Cacao.* This gives an account of the occurrence of thrips 
in Guadeloupe in 1898 and 1901. The ai’ticle deals with the 
damage done to cacao trees by thrips, the measures to be 
adopted for its suppression, and includes a technical description 
of the insect by M. Gaird, who, finding that it was new to 
science, proposed the name Physopus mhrodncta, by which it 
is still known. The occurrence of thrips in Guadeloupe is 
referred to in the West Inddan Bulletin (Vol. II, p. 288), where 
M. Elot’s report is summarized, and the statement is made that 
‘ the geographical distribution of thrips, as known at present, 
is Grenada, St. Vincent, St. Lucia, Dominica, Guadeloupe, and 
jjossibly Ceylon.’ 

Thrips injure cacao by feeding on the leaves and pods. 
The mouth parts of thri})s are intermediate between those 
of insects which bite off particles of food, which they 
chew and swallow, and those of insects which are provided 
with a proboscis by means of which they puncture the tissues 
and suck the juices of the plant or animal tissues on 
which they feed. Thrips have one large Avell-developed 
and one aborted or rudimentary mandible. By means of 
the large mandible they cut or puncture the surface tissues 
and then suck or lap up the juice or sap. Thrips feed on 
the underside of the cacao leaves, and generally in groups or 
colonies. The position o^ these colonies is marked by a dis¬ 
coloured spot on the leaf. Examination shows that the green 
cells of the leaf have been destroyed by the feeding of the 
thrips. When the pod is attacked the result is slightly 
different. The minute wounds inflicted by thrips in their 





feeding are healed up by the growth of the pod, with the 
production of a dark, corky material. When the pod has been 
badly attacked there is sufficient of this dark*-coloured material 
to give the pods the characteristic mahogany or russet appear¬ 
ance which is characteristic of thrips’ attack. 

Thrips may be frequently seen with the abdomen elevated, 
bearing at its tip a drop of excrementitious matter which is 
from time to time deposited on the surface of the leaf or pod. 
When this dries, it forms a very small thin ilake, which helps in 
the discoloration. This is however readily distinguished from 
the russet appearance. 

The manner of egg laying of the cacao thrips is responsible 
for other wounds to the plant. The adult female is provided 
with an ovipositor composed of two plates with saw-teeth 
edges. Although I have not seen the actual process of egg 
laying, nor seen it described, it seems probable that the eggs 
are deposited in cuts or incisions made by the ovipositor in the 
tissue of the leaf or pod. 

If the leaves of a tlirips-infested cacao tree be examined 
at the time when the young leaves are coming out, it will be 
found that on the young leav^es there are many adult thrips, 
while on the old leaves there will be seen few adults, and many 
colonies of young. Both young and old are found on the pods. 

The explanation seems to be this : As the young leaves 
appear, the adult thrips migrate to them, there to lay their 
eggs. In this way, the eggs would be laid on the teuderest 
parts of the plant, and the thrips larvae would have the best 
possible chance for feeding. Probably, much the same habit 
prevails in the egg laying on the pods, although the penod of 
growth of the x)od is sufficiently long for the development of 
several generations of thrips. 

The attacks of thrips on the leaves of cacao are sometimes 
sufficiently severe to cause the leaves to fall off, but on the pods 
the effect seems to be very slight, the principal loss seemingly 
being from the picking of discoloured pods as ripe. When 
pickers have learned to distinguish between ripe pods and 
unripe ones which are discoloured by thrips attacks, there is 
but little apparent loss from this cause. 

Lefroy stated {West Indian Bulletin, Vol. II, p. 183) that 
tke cacao thrips is found on leaves and pods of cacao and on 
leaves of cashew, guava, and Liberian coffee in Grenada, and 
on cacao in St. Vincent, St. Lucia, and Dominica. It is also 
found on cacao in Guadeloupe, and 1 found it on wild guava and 
cotton in 8t. Lucia. As an additional note of interest, it may 
be mentioned that I have found both winged and wingless 
forms of adult female thrips. So far as I have seen, the males 
are always winged, and of a lighter colour than the females. 

TBKATMBNT. 

The treatment of thrips naturally falls under two heads: 
the application of insecticides for the direct control of the 
insects, and cultural methods for the improvement of the 
general health and vigour of the cacao trees. 
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So far as thrips' attacks are recorded, these are always 
much more severe when they occur under certain conditions* 
In seasons of extreme drought and in localities where for any 
reason the health of the cacao trees is impaired, thrips* attacks 
are liable to be experienced, while in seasons of favourable 
rainfall, and in cacao orchards where all matters of good 
cultivation, such as draining, forking, pruning, and manuring 
receive careful attention, thrips are rarely prevalent. 

From this it will be at once concluded that the matter of 
first importance is the health of the trees, and in the case of an 
outbreak of thrips, careful attention should be given to these 
points. 

Rainfall conditions cannot be controlled, but by thorough 
attention to cultural practices, a condition of the trees and of 
the soil can be maintained which will make them much less 
susceptible to the “ effects of continued drought, on the one 
hand, and of excessive rainfall on the other. 

Another operation that should be included under cultural 
methods consists in the destruction of all wild and useless 
trees growing in the vicinity of cacao cultivations, which are 
likely to be infested by the cacao thrips. The plants on which 
this insect is known to occur are, cashew, guava, Liberian 
coffee, and wild cotton. If any of these occur as valuable 
plants, it might pay to treat them for the destruction of thrips 
in the same way that the cacao trees are treated. 

If it becomes necessary to spray cacao for the better 
control of thrips, one of the washes given herewith might be 
used. 

On account of the extremely uneven and rugged character 
of the ground in many cacao orchards, spraying could be 
performed only with difficulty, and since careful attention to 
cultural details will generally restore the trees to health, even 
in case of severe attacks of thrips, it may probably follow that 
spraying will be resorted to only in orchards favourably 
situated, and then only to serve as a check on the pest while 
the results of manuring, draining, forking and pruning are 
being developed. 

Insecticides with directions for preparing them, were given 
ill the Appendix to Lefroy’s report {West Indian Bulletin^ 
Vol. II, p. 185) but may, with advantage, be reproduced for 
general information;— 


1, Rosin Wash. 


Powdered rosin ... ... ... 41b. 

Caustic soda (77 per cent.) ... ... 1 „ 

Fish oil ... ... ... I pint. 

Mix these, cover with about 2 inches depth of water 
and boil till all is dissolved. Then add water very slowly to 
the liquid, keeping it continually boiling until the whole is 
made up to about 8 gallons. This is stock solution. For use, 
add tt gallons of water to 1 gallon of stock solution. 

Amount of wash, 21 gallons. 
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, 2. Kerosene Emulsion, 

Hard soap ... ... ^ t). 

Kerosene ... ... 2 gallons. 

Boil the soap in 1 gallon of water till it is dissolved. 
Take it off the fire, at once pour in the kerosene, and churn the 
mixture with a force pump or syringe for ten minutes. This is 
stock solution. Add 9 gallons of water to 1 gallon of the stock 
solution. 

Makes 80 gallons, 

3. Kerosene Emulsion with Whale Oil Soap, 

Use 1 fi). of whale oil soap in place of I ft), of hard soap 
as in No. 2. 


4. Rosin and Whale Oil Soap Compound, 

Rosin ... ... .. 41b. 

Washing soda . . ... 3 „ 

Whale oil soap ... ... 10 „ 

With the rosin and soda make 4 gallons of rosin compound 
stock solution as above. Stir the wliale oil soap in gallons of 
hot water; mix tlie two while hot. This is stock solution. To 
every gallon add 4 gallons of water. An alternative method 
is to make the rosin compound stock solution. For usts mix 
1 gallon with 10 gallons of water and stir in 2Jlb. of wliale oil 
soap. Every 45 gallons of wash should contain the above 
ingredients, however mixed. 

Of these 1 should recommend Nos. 1 and 3 as likely to be 
most effective. _ 

APPENDIX. . 

The following extracts from correspondence with various 
officers of the Imperial Department in Grenada and Dominica 
in respect to treatment of thrips and the occurrence ot ‘ russet ’ 
pods are-of interest, and are here produced as an appendix 

‘ On the road leading to the experiment plot (Mountain-road) 
in the vicinity of Providence estate, I saw cacao trees the leaves 
and fruit of which were being attacked with thrips. On the 
lower roadj fields, or more correctly spesking, iiortions of fields 
have been badly attacked with this pest. 1 am recommending 
heavy dressings of pen manure, and, where necessary, more 
drains. It is only since the spell of dry weather that these 
insects have attacked cacao trees in numbers, causing them to 
cast some of their leaves, for some time they have been 
dormant on a large portion of the island.’ 

(Sgd.) GEORGE P. BRANCH, 

Agricultural Instructor, Grenada. 

*Oa Waltham Experiment Station, section (1), treated with 
lime, seems to have most fruit on the trees, 

* I noticed the appearance of thrips on this side of the island 
also. As far as I could observe, places on which the trees aie 
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well kept and a high standard of cultivation is maintained, with 
the exception of the staining of pods, no serious harm seems to 
have been done up to the present time.’ 

(Sgd.) GEORGE F. BRANCH, 

Agricultural Instructor, Grenada. 

‘ The climatic conditions appear to be very favourable to 
thrips, which have spread considerably during the past month. 
Many planters have told me that these conditions always mean 
a ‘Thrips year.* This is what I should expect since the 
drought has checked the growth of the trees, and I notice that 
if trees attacked by thrips are made to put on a quick and 
vigorous growth by tillage operations, or otherwise, the thrips 
soon disappear.’ 

(Sgd.) RUDOJ.PH I). ANSTEAD, 
Agricultural Superintendent, Grenada. 


‘In rei)]y to lottei* No, 4,077, I beg to say that it is quite 
l)()bsible tliat the ‘ bronze' or ‘ russet * appearance of cacao 
pods is not aUVays caused by thrips. 1 have seen cacao 
I)()ds badly attacked on cacao trees growing in damp, dark 
ravines, where the annual rainfall is 175 inches. It is hardly 
likely that thrips could exist under such conditions. 

‘ On the other hand, at the Botanic Station cacao pods are, 
only attacked during the dry season when thrips are un¬ 
doubtedly })resent. The round smooth pods of the Calabash 
cacao seem to siifTer more than the Forastero varieties.’ 

(Sgd.) J. JONES, 

Curator, Dominica. 

‘ I have tli<j honour to acknowledge your letter No, G. 4,07S 
dated November 20, making inquiries with regard to the 
‘ russet ’ ap})etirance of cacao pods in the absence of thrips. 

* In reply I beg to infoimi yon that, though I have examined 
many })ods having this appearance, I have never found a case 
where tlujre was no evidence of thrips, if not on the pods 
themselves, then on neighbouring trees or wild jJants. The 
Agricultural Instructor, with whom 1 have discussed the 
question has had exactly the same experience. 

‘ I have made a point of asking as many planters as possible 
about this since the receipt of your letter, and none liave 
known, or heard of, a case of this ‘russet’ appearance in the 
absence of thrips. 

‘It is however to benoti'd in this connexion, that thiips 
are so prevalent in Grenada that it woidd be diniciilt to find 
any large area which was free from tlieir attacks, so that if 
thi'ips and some other disease, such as your letter implies, 
were present together, the latter would be most difficult to, 
detect from the appearance of the pods alone.' 

(Sgd.) RITDOLBH D. ANSTEAD, - ' 

* Agricultural Supefiutehdent. 



U8 


FRUIT INDUSTRY. 


OBANOB INDUSTRY OF THB WBST INDIBS. 

BT DR. H. A. ALFORD KICHOLLS, 

President of the Dominica Agricultural and Commercial 

Society. 

The following facts connected with the West Indian 
orange industry may be of sufficient importance to engage the 
attention of the Agricultural Conference, and it is hoped that 
a discussion of them may lead to satisfactory results. 

As you are aware, some years ago a great advance was 
made in the prosecution of the industry in Dominica by the 
extensive planting of budded Washington Navel and other 
fine varieties of oranges. Mr. Hesketh Bell, who was then 
Administrator, and his brother-in-law, Mr. J. P. Scully, planted 
budded oranges in large numbers on their estates, and other 
proprietors followed their lead in the matter. 

The Imperial Department of Agriculture greatly assisted 
this new planting enterprise by publishing, as pamphlet No. 87, 
the paper on ‘Orange Cultivation in Dominica,’ read by 
Mr. Hesketh Bell at our Society, and by making proper pro¬ 
vision at the Botanic Station for the continous supply of 
budded plants. The result was that many thousands of 
Washington Navel orange trees have been established in the 
island. 

This year considerable shipments of the fruit wei*e made 
to the London market, and the brokers reported on them as 
follows: ‘The oranges were very nice indeed and nicely packed. 
The conditions necessary for planters to secure success had 
been fulfilled, but unfortunately, the prices proved unsatisfac¬ 
tory on account of the market being flooded with shipments of 
about 80,000 boxes of Jamaica oranges, many of which were 
reported to be selling at prices which do not even cover the 
freight/ 

Now this state of affairs must be as unsatisfactory to 
Jamaica shippers as it is to Dominica ones, and it will be of 
very great benefit to so important a West Indian industry if 
measures can be devised to prevent the total loss to growers 
that x*esultB from their fruit being sold at prices that do not 
even cover freight. 

It has been suggested that Jamaica shippers should take 
the matter into their own bands, and prevent their fruit being 
sold on the market for less than a minimum remunerative 
price. As Jamaica practically holds a monopoly of the London 
orange nsiarket during the months of August, September, and 
October, it is in a position to dictate its own terms. It is 
a question between sellers and buyers; and, should buyers 
refuse to pay the minimum remunerative price fixed, then the 
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fruit might be given away to the hospitals and other charitable 
institutions, or disposed of otherwise. 

The loss of a few shipments in this way would show 
buyers that the growers were in earnest, and the loss would be 
made up before long by the healthier trade relations that 
would result from such action. 


HOW TO HNOOUBAaB ORANGE TREES TO BEAR 
EARLY IN JAIIAIOA. 

BY THE HON. T. H. SHARP, Jamaica. 

I think it a fair estimate to say that not more than 20 per 
cent, of the oranges produced in Jamaica are exported, and^that 
of this quantity fully 10 per cent, cause losses to the shippers 
by shipping late. This sad state of affairs is probably due to 
the fact that during the time when the foreign market requires 
the fruit it is not mature here, and when our fruit is fully 
matured and fit for market, competition by other fruit causes 
such a glut that losses occur. 

If oranges can be got fully matured stud exported in the 
months of July and August they command a high price. 
Hitherto, we have been shipping immature fruit during those 
months and obtaining better prices than could be obtained for 
beautiful fruit later on. 

Suggestions have been made by persons in authority who 
are not traders, and who do not understand what it means to 
send oranges into a market when they are not required, that 
nothing should be shipped except it is mature, because it brings 
a bad character on the country. It is however probable that 
as long as a good price can be obtained for the oranges, be they 
ever so unripe, it is better to ship them and realize than to hold 
back until they are well matured and fully ripe but not in 
demand on the market. It has also been contemplated by 
those who do not fully understand the trade, that legislation 
should be resorted to, so as to prevent the shipment of 
immature fruit. The orange, however, is a perishable article, 
and therefore, the buyer governs the market and not the seller. 

Before suggesting any means by which the tree may be 
encouraged to l^ar early, I should like to draw attention to the 
fact that it is probable that there is hardly a day in the year 
in the island of Jamaica when a few first-class ripe oranges 
could not be obtained. What is the cause of this ? 

There is no period fixed for the maturing of an orange 
rom the time the blossom appears until it is fully ripe; it 
all depends on the conditions obtaining. Generally seven 
months may be relied upon. 



ISO 


Whenever an old orange tree is about to die, it makes 
a last effort to reproduce itself by bearing heavily. 

Fruit buds at all times are lying latent in the trei^s, and 
the general idea that the tree after bearing its croj^ has to 
take a long time before it can make its fruit buds is x)robably 
erroneous. In Jamaica, there is a partial rest for vegetation. 
It is of a spasmodic nature and greatly dei)ends upon the cold 
winds after the heavy ‘ fall ’ rains. 

There may be said to be two distinct energies in a tree : one 
the energy of reproduction, the process of which causes the 
production of fruit, the seed of which carries on the life; and 
another, the energy for the formation of the tissues. One 
of these two energies may often be observed to ])redominate 
.over the other, either in bearing fruit or in growing tissues 
solely; or they may run concurrently, when it may be observed 
that the tree is growing and bearing at the same time. Thc‘ 
varying exorcising of enexjgies is brought about by varied 
conditions, and, therefore, artificial means should be resorted 
to in order that conditions may be produced to force the 
energies to predominate one over the other as required. 

Pruning causes the energy for the formation of tissue to 
act, and a shock to the system causes the energy of reproduction 
to be exercised. In the first case, it may be observed that soon 
after pruning a good deal of young shoots are produced, and 
it may be seen that the shock to the system of the tree 
causes it to force out the latent fruit blossoms. The latter has 
often been brought about by accident, such as by a fire scoreli- 
ing apart of the tree, or by a Avaggon wheel running uj) agaim^t 
it. The cutting away suddenly, of large over-hanging shade trees, 
or the dumping of a large quantity of fermenting manure 
against a tree has often produced the same results, and, theie- 
fore, bearing these points in mind, it lias been shown that trees 
can successfully be caused to blossom Avhen required. Old 
congested trees in the parish of Manchester liavo also after 
treatment been caused to bear at the proper season. 

Orange trees taken in hand immediately after tlie ‘ fall ’ 
rains should hav’e all dead Avood and unhealthy branches and 
fruit pruned off. This should be done about the last Aveek in 
October. If your tree responds to the treatment by a lieavy 
flow of sap, which is easily recognized by the appearance of 
young shoots and the colour of the leaf, you will know it is 
healthy. 

Checks to the growth of the trees, such as could be caused 
by bruises, etc., would make them blossom, and having once got 
an early bearing from your trees, they will most likely continue, 
witli the adoption of simply pruning and cultivating, to bear 
early, and it may be anticipated that it will not bo necessary 
to bruise the trees more than once in every four or five years, 
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PINE APPLE GROWING IN THE WEST INDIES. 

BY a. L. LUCAS, Jamaica. 

Tlio growing for export of pine-apples in the West Indies 
has never been successfully accomplished, except in the 
Bahamas, and in the island of Cuba. 

The Bahamas for many year? were large producers and 
exporters of pine-apples. All the fruits were sent to Baltimore in 
schooners in bulk to the canning factories, but of late years 
the industry has steadily failed, until now the shipments from 
these islands have become small. 

The Bahama Islands are comxiosed of coral rock, and the 
little soil at any time could be only found in the crevices of 
these rocks. Re})eated plantings have exhausted what little 
soil thei*e was, until now the planter in these islands is confront¬ 
ed with the ])roblcm of how to continue an industry that at 
one time proved so profitable. 

The Government some years ago passed a law forbidding 
the exportation of any more x)iiie-aj)ple plants, hoping by this 
means to save the declining industry, but government laws 
liave failed, because it was the exhaustion of the soil and not 
the loss of plants that was responsible for the decline. 

Florida, in 1883, produced no pine-apples except on the out¬ 
lying keys from which, like the Bahamas, the produce was 
shipped in bulk to Baltimore in schooners to the canneries. In 
1881, the few settlers on the eastern mainland of Florida began 
the experimental i)lanting of suckers that were obtained from 
the Florida Keys. Later, as the business grew and the demand 
for plants increased, the Bahama Islands were drawn upon and 
many hundreds of thousands of plants found their way to 
Florida to commeneo the industry that to-day forms one of the 
l)rincipal sources of revenue of that state. 

The Florida pine-apple grower in all these years has liad 
many di?('oiiragements to contend with, and, aside from poor 
soil, the greatest enemy has proved to be frost. With this 
menace constantly confronting it, the business has been 
kei)t in check and no doubt will always be kept within certain 
bounds. 

Cuba produces more pine-apples than Florida, the Bahamas, 
and the West India Islands combined, and the export of this 
fruit is increasing rapidly every year. It pays the planter in 
Cuba to grow pine-apples because of the extremely fertile soil, 
and the frequent, cheap, and quick transportation to the United 
States, where a reduction of 20 per cent, on the duties is 
allowed on this fruit. Little success could be expected from 
shipping fruit from the British West Indies to England with 
the present unsatisfactory moans of transportation, for the 
reason that the journey'is too long, freight rates are too high, 
and private shipments generally receive indifferent care by the 
transportation companies. 
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Jamaica enjoys direct oommunication with England by 
a subsidized line, but this line gives the greater amount of 
attention to the carriage of bananas so as to fniill its contract 
with the English and Jamaica governments. Private shippers, 
therefore, receive secondary consideration, and experience in the 
past has shown that losses are frequently incurred. During 
the past three years, such have been the experiences of those 
who have made earnest and repeated trials of private shipments 
that now no individual shipments are made in the fruit line 
from Jamaica. 

Probably the best way of establishing a profitable pine¬ 
apple business in Jamaica would be to build canning factories 
to utilize the fruit on the spot. This can be done by growei^s 
combining and erecting a modest factory. Encouragement 
should then be offered to others to grow good fruit, which 
would be purchased for cash delivered at the factory, at a price 
that will pay the grower handsomely and allow the factory to 
earn a fair percentage on the investment. There is always 
a good demand for canned pine-apples in England, and large 
shipments of such goods are sent from Singapore every year 
to both London and Liverpool. If Singapore can make the 
canning of pine-apples a profitable business, with its cheap 
labour, there are other advantages that are enjoyed by the West 
Indies that the East can never hope to have. I think that if 
this subject be given the consideration it deserves, a new 
industry that can be depended upon to yield revenue to many 
of the West India Islands would be the result. 

A canning factory was erected in Jamaica in 1905, and it 
has given successful i*esnlts. Many obstacles were encountered 
before the business could be made profitable; mistakes wore 
made and losses incurred.’^ 

Another canning factory is now being erected in Trinidad, 
which may prove a profitable investment to those who have 
had the courage to lay out their money in a new enterprise. 
Every encouragement should be given the promoters by the 
planters in Trinidad, who, if they planted largely, would find 
ready sale for all their fruit at remunerative prices. 

ESTABLISHING FIELDS. 

To establish a pine-apple plantation needs some knowledge 
as to the proper methods to follow, and although Cuba produces 
millions of fine pine-apples, the methods of laying out fields in 
Cuba are somewhat crude. 

The Cuban method is to plough the land, turn up ridges 
about 8 feet apart as for sweet potatos, and then to plant the 
pine-appl^ suckers along the top of these ridges about 8 inches 
apart in the rows. This method of planting is not to be recom¬ 
mended, for the plants are too far apart between the rows and 
too close together in the rows. The plants receive no support 


* The late earthquake destroyed all the stock of goods that had 1)eeq 
made up, and which happened to be stored iu the city of Kingston, 
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from one anot^ier and when they fruit, the weight canseR them 
to turn over. In consequence, the fruit becomes sun¬ 
burned, the plants become uprooted, and the suckers find much 
difficulty in striking their roots into the soil. The fields soon 
deteriorate, as the sun bakes the soil and burns the roots of the 
plants. 

The Cuban possesses an idea of drainage but his under¬ 
standing of this necessary part of pine-apple cultivation is very 
crude, and it might be anticipated that if he only knew more 
about the proper cultivation of pine-apples, much better results 
would be obtained. 

After twenty-four years devoted to the growing of pine¬ 
apples both in the sandy soils of Florida where no drainage is 
ever needed, and a long experience in Jamaica where the soils 
are heavy and where thorough drainage is absolutely neces¬ 
sary, 1 have to make the following observations for the guidance 
of those that are about to embark upon the cultivation of 
pine-apples 

The prospective pine-apple grower should select his soil 
with the greatest care. The best soils are probably light loams, 
rich in humus. A heavy cold soil, or soil inclined to become 
sticky or gummy in wet weather should never be chosen. Look 
for what is a good scouring soil containing sufficient sand to 
make it jfiiable at all times, and it is advisable that it should 
slope gradually. Hilly parts should be passed by. 

First the land should be thoroughly ploughed, then cross 
ploughed, and harrowed until it is thorouglily pulvarized 
and freed from the smallest lumps. A wheel or disc harrow is 
the only tool that can get such land into proper condition. 
This should be followed by an Acme harrow which will smooth 
and level the land. A tooth harrow should not be used, for this 
tool only pulls out the gras.® and weeds, and brings to the 
surface trash, which is best left in the soil to assist in eniiching 
the land. 

After the land has been prepared, mark off with a line for 
trenches. These trenches should be H inches wide and 
14 inches deep, and should follow the .®lope of the land 
in order to afford proper drainage. The trenches should 
be 12 feet apart, they should be made perfectly straight 
and in line, and all soil taken from them is best tlirown 
equally on both sides in order to build up the beds. This 
soil then should be raked towards the centre of the beds 
and brought somewhat higher in the middle than at the sides, 
so as to allow a difference of about 6 inches between the 
height in the middle and that along the edge of the trenches. 
A fine-tooth steel rake should be used and the beds should be 
made as smooth and even as possible. 

When the trenches and beds have been completed, mark 
off each bed into checks 18 x 18 inches. This will give about 
nine rows along the beds. The cross checks should be made 
regularly except at intervals; two lines can be omitted so as to 
allow for paths. These marks should be made with a wooden 
marker and they should be perfectly straight to facilitate 
^qbsec^uent oultiivatiop, The plants are then dropped at the 
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intersection of each mark. They are then ready for the 
planter, who with a good strong trowel, follows along and sets 
the plant at each cross mark at a depth of one-fourth of their 
length. Tills tiepth of planting is to be recommended no 
matter v;hat the length of a plant. If planted too shallow, 
they will not become sufficiently roott'd, and heavy winds will 
blow them out of the ground; and if planted too,deeply they 
are liable to be smothered by having tlie soil filling the 
hearts. Suckers or slips that are longer than 12 inches can be 
]o])jied oit and brought <lown to 8 inches so ns to facilitate rapid 
planting and to prevent their being blown out of the ground 
b(d'ore they have taken root. If the suckers arc not planted in 
strictly straight rows each way, tliey should be pulled uj) and 
])lanted again. If the labourer who plants them is charged for 
Jiis mistakes, ho \Aill be moic patticular in future as to getting 
them perfectly stiaight. 


CrLTlVATlON. 

After the plants have been set out, they can be left alone 
for five to six weeks to allow them to become well rooted, unless 
weed growth becomes too vigorous. If weeds become at all 
prevalent, the beds must be hoed Avithont delay, for during 
this early stage of growth weeds and grass should never be 
allowed to grow or get ahead sons to cause the j)lants to receive 
a check, as plants that have tlieir grosvth checked at this 
early stage rarely, if ever, recover. 

Nothing but a push or scufflo hoe should be used in the 
cultivation of pine-apples. A special hoe, 10 inches wide and 
about 8 inc’hes deep and sliarpened on both sides, with a handle 
about 8 feet long, lias proveil a veiy useful tool.'^ 

The hoer should be a careful worker and should be in¬ 
structed to stand in the trendies between the beds. He should 
never be allowed to walk among tlie idants or to trample down 
the soil. The usual method of cultivation is to hoe from each 
side, pushing the hoe between the plants, gauging so that the 
hoe will cut about inch beneath the surface of the soil so as to 
cut off* every weed or ])iece of grass showing. Great care 
should be taken not to disturb the plants by knocking the hoe 
against tliem, because when they are just beginning to take 
root the slightest jar will chock their growth. 

In about six weeks after the suckers had been planted, they 
should, under favourable conditions, be showing growth. The 
best time* to plant is probably during June, July, and August. 
It is fre<piently a difficult matter to procure plants before July, 
for the reason that suckers and slips are hardly ripe enough 
for planting. If gathered immature they are liable to rot. 

After the plants show growth, an application of tobacco 
dust will prove highly beneficial. This dust contains fi to 8 per 
cent, of potash, 3 to 4 per cent, of ammonia, and about 2 per 


Such hoes may be obtained from Messrs. Parkes, Birmingham. 
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cent, of phosphoric acid. Besides beintr a good fertilizer it is 
au insecticide, and this makes its use doubly valuable. The 
best method of applying tobacco dust is to Jiave tlie labourer 
handle it iu buckets. He carefully walks amoirg the plants 
and drops a pinch of the dust into lire Jieai t or bud of eaclu 
This, of course, necessitates walking on the bc’ds, but it can bo 
done with care and Hie beds can receive another lioeing after¬ 
wards. ]>U8t is often applied before hoeing, so t liat the beds 
are left in a good condition, 

Tobacco dust should bo applied at intervals op two to 
three month®* in small dose®*, eaeh application leriniring about 
(100 It), per acre if cai'efnlly distributed, Su(*h applications 
can be continued until three months before flowering of the 
plants, when all application'^ should cease. As pine-ai)ples 
generally blossom or show fruit in Jamiaiy, no dust should be 
applied after October*. 

GATUERINO TUB FRUIT. 

In twelve to fourteen months fruit .‘'liould be in proper 
condition to pick, and if intended for foreign markets, should 
be gathered gi‘een but perfectly full. Experience can be the 
only guide iu picking for shipment, so that a good colour may 
be obtained, fur if pine-api)les ai’e pi(*ked too green they will 
never assume a good, licli colour. The method practiced is for 
a picker to go into the fields followed by another man \\ lio should 
have a wicker liaskeb of about one or more Imshels to 
carry the fruit. This man takes each pine-apple fiom the picker 
and carefully places it in his basket. When tlie basket is filled, 
it is carried either to the packing house or ])laeed in a spijng 
cait or uaggon padded uith bagging to jirevcnt th(» Pi nit fiom 
being bruisetl. It is thomrht tliatmany growers in cutting the 
])ine-ai)ple from the plant with about 2 inches or nioic of stalk 
attached to the fruit make a mistake ; for this stalk in a few 
days, becomes sonr, and decays the fiuit. The better method 
jirobably is to snai) the fruit from the stalk. With a little 
practice tliis can be done ’N\ithout breaking the stalk, by gently 
pressing tlie knee upward under the pine-apple, and u ith the 
hand bead the fruit inwaids until it snaps fi*om the stalk. 
(A few slips rcmov<^d from the side to^\ards an hick the fruit is 
bent will eause the pine to snap from the stalk ea'-ier, but 
in no case remove all the slips during the early or later 
growth of the pine-apple, because tliey protect tlie fruit 
from the sun. Besides, the slips when allowed to grow the 
proper length are well worth planting and form a valuable 
asset to the planter.) 


PA(*KINa. 

When the fruit is delivered at the packing house, it is 
carefully piled not more than three pines high, on tables or on 
a clean flour. It is left overnight to cool off before being 
wrapped. The paper used for wrapping should be tough and 
strong, but not too thin or too thick. After the pines are 
sufficiently cooled, they should be carefully wrapped and 
placed where the packer will be able to get them without 
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moving from the orates. The crates hold twenty-four, thirty, 
thirty-six, forty, and forty-eight, according to size (forty- 
eight size being very small are seldom shipped). Baoh pine¬ 
apple is handled separately, and they are placed head and tail 
(or top and bottom) alternately in the mate. After the 
package is filled, the fruit should project about 1 inch 
above the sides of the crate, and the slats are then nailed. 
In this operation the slats should be gently pressed down with 
the knee and never nailed until each slat is firmly pressed 
down on the sides of the crate; otherwise, bruising of the fruit 
will result. Too much care cannot be taken in packing 
and handling all kinds of fruit. 

Freight on all shipments must be prepaid, and proper bills 
of lading should be taken out; shipments for Canada must be 
accompanied by declaration made out in triplicate on regular 
forms, copies of which can be obtained either from agents in 
Canada or from the Imperial Department of Agriculture. 

DISEASES. 

The pine-apple plant is not affected with many diseases. 
Blight affects the Ripley and Queen family more than any 
other kind, and when established is very difficult to cure or to 
check. It sometimes spreads through fields with great rapidity, 
and within a short time healthy looking fields may present 
a withered and ruined appearance. 

Black heart usually affects the Ripley and the Queen 
family, and can rarely be detected until the pine-apple is cut. 
Black spots are to be found in the fruit that utterly ruin 
it. The Ripley is extremely liable to this disease. 

VARIETIES. 

The Ahhakka is probably the handsomest pine-apple grown, 
but its quality is very inferior. It is watery and flavourless, 
and a poor shipper. 

Smooth Cayenne ,—This is the St. Michael’s pine-apple, and 
the only variety that sells in the London market for the high¬ 
est prices. This variety cannot be grown with success in the 
West Indies. It lias repeatedly been tried at Jamaica, but 
has eventually been abandoned. 

The Smooth Cayenne will not endure the severe heat of the 
West Indies, and whilst some few good specimens have been 
grown, the cultivation has proved a failure. It is a watery 
pine-apple and is a poor shipper. Its fine appearance only 
recommends it. It is essentially a hot-house pine, and the 
expense and great care incidental to its culture in the Azores 
compels the grower to receive high prices for his fruit. 

Sugar Loaf .—This variety is of fine quality, but is too 
tender to ship with safety. A few grown for local consumption 
and home use are, however, acceptible. There are other sorts 
that are misnamed * Sugar Loaf ’ in Jamaica, and few persons 
really know a genuine pine of this variety; but when once 
shown, the difference between it and other misnamed varieties 
beeomes apparent. 
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Black Pine or Black Jamaica ,—This variety is so worthless 
that a description is hardly necessary. Suffice it to say that it 
is a coarse, ugly, watery, and insipid fruit that does not even 
deserve consideration, except to warn the inexperienced grower 
against planting it. 

Antigua ,—This pine*apple is well thought of in Antigua 
but it is too small, and possesses nothing to recommend it in 
any way for shipping purposes. 

Sam CtorA:.-—This fruit presents a pretty appearance, as it 
has a tremendous top, but it is only of inferior quality, being 
small, watery, and insipid. 

Red Spanish (erroneously named in Jamaica, Bull Head, Cow 
Boy^ etc,,)—This variety, although subject to slight variations, 
can be safely classed under one head; namely, Red Spanish. 
This pine-apple is the oldest variety and most extensively grown 
in the world; it forms the entire crop of Cuba, Florida, and the 
Bahama Islands, besides growing wild in many of the islands in 
the Caribbean Sea. It has pi'oved the only profitable pine-apple 
to grow, and those contemplating taking up the growing of 
pine-apples will do well to bear this fact in mind. It is the only 
kind that sells for remunerative prices in the markets of the 
world. It is a splendid shipper, and, whilst not of finest quality, 
it possesses a good appearance, and is of a large size. Large 
crops of marketable fruit may be depended upon, for the plants 
are practically free from disease, and are vigorous and very 
prolific in slips and suckers. 

CONCLUSION. 

The growing of pine-apples is a pleasant occui>ation, and 
if followed with care and proper attention, success is not 
uncertain if adequate transportation or a local demand, such as 
canning factories, not too distant from the plantation, can 
be depended upon, (irowing pine-apples to be sold at \d, 
per lb. delivered at the factory will pay the planter fairly 
well, and will allow the factory to earn a leasonable percent¬ 
age on the investment. 

Sixteen thousand pine-apple plants can be planted on 1 acre, 
and if the business is proiierly managed,the fields should produce 
80 per cent, fruit in from fourteen to sixteen months. Each 
pine-apple should average not less than 3 fi)., and if the grower 
is so fortunate as to have a large local demand for his fruit, he 
will not be under the necessity of going to the expense of buying 
crates, wrapping paper, nails, and pre-paying freight on his 
shipments. The business of consigning fruit is not as satisfactory 
as it should be, and the unfortunate planter is compelled 
to submit to many an injustice; but in Cuba and Blorida, 75 per 
cent, of the pine-apples and oranges are sold for cash in the 
fields or in the groves at a contract price, the buyer taking all 
risk of shipment. 
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PUNaUS DISEASES OP PINE-APPLES. 

BY F. A. STOCKDABE, B.A., (Cantab.), 

My(*o]op:ibt and Agii(‘nltaral Lecturer on the Staff of the 
Imperial Department of Agriculture for the West ladies. 

The ])ino-apple cannot be said to be a plant that suffers 
severely from disease'^, yet there are several well-known troubles 
that often o(‘oasioa considerable loss, and at times have 
compelled planters to abandon what promised to be a lucrative 
purbiiit. 

Pine-apples at Dominica, Antigua, and Jamaica have all 
suffered at different times from disease, and it is intended that 
the following doacriptioii of the chief diseases of the pine-apple 
be presellte(l in order to inform jilanters of pine-apples what 
dis(*as(‘s to expect, how to recogiiii^e them when they appear, 
and what treatment is likely to prove beneficial in dealing with 
them. The chief diseases of the pine apple may he classed 
under (1) tangle root, (2) blight, (3) black heart or core rot, 
ami (1) disease', of the fruit after having been cut for shipment. 

The first is probably not caused by any fungus, but is due 
rath(*r to iiul‘avourabl(‘ conditions or to poor preparation of the 
.soil. It has, Jiow'ever, been incln<led in this pa])er .so as to make 
jt as complete as pos^^ible, and in order that its symptoms may 
be comiiared with those of ‘ blight.’ 

TANGLE ROOT. 

The symptoms of tliis disease are known to all cultivators 
of pine-apples. The leaves turn yellow, commencing at the 
tips and gradually extending over the whole plant, The.se then 
commence to wilt and to tlry up. 

On looking at the roots of the ]>lants, they will be seen to 
bo wound around and around the body ot the plant under the 
leaves in a tangled mass -lienee the name ‘ tangle i*oot.’ 

As to the cause of the disca.se, opinions dilTer, but it is 
generally held that it is mainly due to poor preiiaration of the 
laiiiJ, the roots being unable freely to enter the ground. They, 
therefore, wind ai'ound the body of the plant and cause 
strangulation as the stock expands. 

At the Florida Experiment Station it has been found that 
the Golden Qncen and Smooth Cayenne are the only varieties 
that are affected by this trouble. Whether this is the 
experience of other countries has not yet been ascertained. 

When plants are seen to be affected it is advised to pull off 
some of the lowest leaves by giving a little twitch sideways, 
but if the plants show further advance of the disease they 
sljould bo taken up, tri»niuod, and re-set in a n«*w piece of land 
that lias r(‘ccived ciretul cultivation. During last year (1000) 
the pine-ap[>les at the Domibica Botanic Sta.tion received this 
treatment, and many of the plants have recovered and set good 
fruit. 
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BLIGHT. 

It is often noticed that rows of pines have their evenness 
disturbed by the occurrence of stunted plants of a ycllowisli 
hue. The younger stages of this disease are marked by the 
tips of the leaves turning yellow and drying up, while in tlK» 
older stages the discoloration of tlio leaves has proceeded 
further, and the leaves have lost, to a <*ertain extent, their 
usual turgidity and have become withered. Jf these plants 
bear fruit, it is usually small and stunted and assumes 
a yellowish hue loifcg before the time it should do so undei* 
ordinary circumstances. 

The plant eventually commences to die and to become 
rotten. The apical leaves and shoots fall away, or may readily 
be removed, as they become decayed at their bases of 
attachment, and frequently the ‘ suckers ’ become cut off in 
a similar manner. 

The external symptoms closely resemble those of the 
‘ tangle root’ and point to an insullicient su))ply of water, and 
hence probably to a root disease. 

On taking up a plant that is showing early signs of disease, 
it will be noticed, on wasliing the roots, that they are unhealthy, 
and in many cases appear black and quite rooten. Microscopic 
examination of au affected root shows tliat it is covered with 
root-hairs. This is an extraordinary ai)pearanee for old roots, 
as root-hairs are usually l estricted to a small region of tlio 
root imniediat(‘ly behind the grow’iiig point. These root-hairs, 
moreover, instead of being obtusely pointed simple cylinder.s, 
are terminally irregularly widened and twisted, present 
a clubbed api)earanee. 

The tips of th<‘ roots and rootlets become discoloured and 
eventually become a pale-browii instead of being wliite and 
resilient. They also collapse readily on ])ressure. This 
discoloration spreads ui>wanls along the course of the roots. 
Eventually they become wholly decayed, and this decay can be 
traced into the stem, where it frequently can‘-cs a blackeiiiug 
and rotting of the tissue. The root-hairs are lilJcd wdth tl )0 
mycelium of a fungus which is also to be found in tlio tissues of 
the root, particularly in the cortex cells between tlie central 
cylinder and the external wall. 

The root-hairs apjiear to be the first iiortions that are 
attacked, and it would seem that the extraordinary develo[)meut 
of root-hairs on the older portions of the roots, mentioned 
above, is a special effort on tlie part of the plant to try to replace 
those <lestroyed by the fungus. The growth of the fungus is 
attended by a complete breaking dow n of the tissues of the roots. 

Sections through root-hairs and roots that woi*e showing 
first signs of the disease reveal the presence of fine colourless 
threads of the fungus, bearing here and there conidia, which 
may be sessile upon the threads of the mycelium or supported 
on slender pedicels. 

The fungus that accompanies the discoloration and 
softening of the roots does not appear to have been identified, 
and although inoculation experiments have not yet been 



160 


carried out, there seems to be little doubt that it may be 
regarded as the active cause of the disease. It seems to attack 
the roots in a manner similar to the fungus that causes the 
wilting of cotton, melon, etc. 

Remedial measures :— 

In Queensland, it is stated that the continuance of the 
disease is determined by certain conditions apart from those 
furnished by the plant itself.* Amongst the circumstances that 
may possibly contribute to this result are : ‘(1) adherence to the 
stock from a single source, with inbreeding as a consequence ; 
(2) neglect of renewal of plants in individual plantations ; (8) 
continued cropping of the ground with one kind of plant; (4) 
imperfect methods in planting, cultivating, and manuring 
crops; (5) influence due to climate and seasonal changes thereon; 
and (0) those residing in the character of the soil and its 
drainage.* 

It is more than probable that pine-anple plants, as being 
the i)rogeny of one stock, gradually deteriorate, thus affording 
an opportunity for an attack by a disease that would have been 
withstood if fresh plants had been periodicdlly introduced into 
the cultivation from other estates where conditions of 
cultivation, soil, etc., vary from those of the estate in question. 

The choice of .soil for pine-apple cultivation is of importance 
for it seems that soils in which the water remains near the 
surface, especially favour the presence of the disease, and 
particular care should be given to the cultivation and drainage, 
for a wet soil, improperly tilled, is detrimental to healthy 
development of roots, and renders them the more liable to be 
attacked by parasitic organisms. 

Frequently the disease goes on for a considerable period 
before it causes the death of the plant, but all affected plants 
are stunted in appearance. Therefore, it is advisable to dig up 
and destroy all diseased plants, together with those in their 
immediate neighbourhood; then, after liming thoroughly the soil 
from which these plants were taken so as to hasten the 
destruction of any of the fungus or spores that might be 
present, and allowing the soil to rest for some time, a supply 
of healthy * suckers * should be used for replanting. 

In the case of valuable pine-apple plants, it might be 
possible to save those affected, by taking them up, cutting off 
the lower part of the stem until uo more black root ends are 
visible; and then, after stripping off the lower leaves, 
replanting in another fleld that has been carefully cultivated. 

Professor Webber, who reported upon disease in pine-apple 
plants submitted from Jamaica, states that: ‘A number of 
experiments have been tried by various growers working in 
co-operation with us in digging up the plants when they first 
begin to show signs of disease, cutting off the bases above the 
diseased portions and then resetting them. This process, 
however, has not proved satisfactory, some of the plants 
seendng to recover while others go back again. We have 

* H. Tyron. ‘The Pine-apple illseaflc.’ Queensland Agriculftiral 
Joumalt Vol. 15, p. 47^. 
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made a few experiments in treating tbe disease by spraying 
the bases of tbe plants and soil with Bordeaux mixture, but 
results thus far have been entirely negative. At the present 
time therefore, we can only suggest eradication, the taking out 
of diseased plants as soon as they appear and replacing them 
with fresh, healthy suckers. 

* We are also inclined to thipk, from the results of a few 
experiments, that one of the primary ways of controlling this 
disease is the rigorous selection of healthy plants. By this 
means we believe the trouble can be entirely overcome.’^ 

BLACK HEART OB CORE-ROT. 

In 1901, at the third Agricultural Conference, Dr. Watts, in 
a paper on the Pine-apple Cultivation in Antigua, drew atten* 
tion to a disease which appears to be of a fungus nature and 
probably induced by insect attacks. The fruit shows little 
external indication of the disease but ripens unevenly, particu¬ 
lar segments or groups of segments occurring here and there 
that remain pale-green, whilst the remainder of the surface has 
assumed the general hue characteristic of a ripe fruit. On 
cutting across a ripe fruit, that is affected, black patches are 
found in the pulp that appear to extend from a short distance 
from the outside towards the centre. These occur immediately 
opposite the pale-gj*een surface markings already alluded to, 
but differ greatly in shape as well as both in length and 
breadth. Later, the pine-apple may present brown patches 
externally, and during the progress of the disease deep fissures 
may arise amid the .sections, and occasionally two or three 
affected fruitlets may be partly sunken in the more or less 
extensive pits that thus arise. In these pits and fissures a green 
mould may be ultimately noticeable. On cutting across a pine- 
aT)vle that is in the more advanced diseased condition, the 
discolouied area may be seen to extend from the outside to 
a depth varying from J-J inch inw'ards, and sometimes it can be 
made out that the diseased areas commence independently, 
and not simultaneously, in separate fruitlets. 

The disease at first commences with the formation of one 
or tw'o small patches in the stems immediately below the level 
at which the stamens are inserted, and tends, in some varieties, 
to invade tbe tissue occurring laterally to its point or points 
of origin, and to pass upwards into tbe fleshy sepals before it 
extends downwards into the ovary of tbe fruitlet. If the 
diseased ‘ eyes ’ are examined inicroscopically, it is found that 
a fungus—a species of Pemcillium —is present in each case. 

Dr. Brown, in a report on Disease in Pine-apples in 
Victoria, states that fungi may enter the fruit in four ways: 

(1) Fungus may enter the flower, and go on developing with 
the progressive growth of the flower, to form the fruit; 

(2) fungus may enter through stomata; (8) fungus may 
enter through tho fine membrane of epidermal cells ; (4) fungus 
may enter through a wounded surface. 


Jamaica BuU^Hn, 1»01, p. 83, 



, Examination of diseased pinefappit^s irom Antigua revealed 
the presence of one or more perforations at the bas 0 of the 
style in the thickened walla through which the fungus iu all 
lirobabUity gained entry to the puip. 

' . In cases where the disea«’e was first visible to the naked 
eye, the discoloured tissue was always adjacent to the perfora¬ 
tions, and when the mycelium reached the cavities of . the 
ovar 5 ' the characteristic couidial fructifications of PenioUlium 
were piodiicea. It would appear to be unlikely that a form like 
Pertwiilium could penetrate the thick leathery walls of the old 
floral cOiamber unless the walls had been perforated in some 
way or the fungus gained access at a very early stvage in the 
development of the flower. 

^ In Queensland, the Smooth Cayenne vjiriety is affected in 
a similar manner by a species of Peiiicillmiii, while an 
apparently similar disease Is produced in the prickly varieties 
by a riiite a ad a fungus C^fo7ulia sp.) where the fu!»gus 
probably enters the fruit by means of the perforations made 
by the mite. 

lu mocnlatu>n experiment^j carried out in Queensland, by 
which an attempt was made to produce the disease artificially 
by sowing the spores of the fungus, it was found that infection 
would ouiy take place through wounds. It is therefore 
concluded, that it is necessary, in order that the disease may 
Originate linder natural conditions, for some agency by which 
inuch injury may be aflected to be present. 

Information to liand would indicate that the insects 
commonly present iu the ‘eyes ‘ of the pine-apples in Antigua 
are anparentl 3 ' two—a mealy bug (Dactylopius sp.), and a mite, 
the latter of which has the greater puncturing power. Iu 
Queensland seveial species of mites are present, of which 
Tansonemus aivaiias has been identified. These are lield to 
cause punctures through which the fungus can gain an 
entrance into the flesh of the pine-apple and cause it to com¬ 
mence to rot. The mites, therefore, must be regarded as being 
the oi'iginators of the disease. The mites thcm.selve« have 
also been observed to bo covered with fungus spores and may, 
in this way. serve to distribute the disease from plant to 
plant. 

More work is, aovvever, necessary to establisn fully the 
relative importance of the insects and the fungi that cause this 
disease. 

Remedial Measures 

All plants that show any signs of disease should be 
rooted out and destroyed in order to prevent them from 
becoming more diseased and serving as centres of infection 
to other plants* Their place should be supplied by suckers 
derived frdm plants in which this trouble has not previously 
been remarked. On no account should diseased cuttings be 
planted and it might) be advisable for all pine apple cuttings or 
suckers to be dipped in a disinfectant, such as Bordeaux 
mixture, before planting. 
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If the insectB are to be held as the primary cause of the 
trouble, the plots should be sprayed with a suitsble insecticide. 
Rosin compound is a cheap and efficient insecticide spray for 
the purpose, while in Queensland a lime-and-sulphur wash is 
recommended for use. 

Mr. Tyrou suggests that the liine*and-sulpliur wjisli may 
be prepared as follows: ‘ Boil water in a copper; take of good 
lime and powdered sulphur equal weights; pound the former; 
mix the two in a little water to a c*onsisteucy of a cream; tiien 
pour this croam-like mixture into the water, whilst this is 
being maintained in a constant state of ebulition; continue 
boiling till the lime and sulphur amalgamate and an orange- 
coloured solution is produced. In making this the exact 
amount of boiling water is a matter of indifference, but this 
should not exceed 10 gallons. After this stock solution 
lias been made up, it should be diluted with warm water 
to such a strength as would iie the maximum that the 
plant will tolerate, as mites do not readily siiccaimb to the 
action of insecticides/ 

The exact strength will have to be a matter of experi¬ 
ment, and would best be determinedby s[)rayiug different 
jiarts of the estate with different strengths. The spraying 
with an insecticide should then be followed by spraying with 
Bordeaux mixture so as to sterilize the eyes for r^ome time and 
thus prevent the entry of fungi that cause the ‘ black-heart,’ 
and the spraying should be repeated at least oriee at the end 
of a fortnight. 

It is (piite possible that spraying may have to be ululer- 
taken as a regular operation in pine-apple enltivatiou if tirsl- 
class fruit is to be raised. Clean and careful cultivation should 
also be carried out, and in order that s[)raying may be the 
more iiractieable, it may be advisable to make the distaiuv 
between the rows a little wider than is usually practised. 

DISKASICH OF SHIl’PEO OR STORED PINE-APPI.ES, 

It is extremely probable that much of the disappointment 
which i.s suffered by shippers of pine-apples is caused through 
the deciiy of their produce in transit. Fungi appt^ar to make 
their entrance in two ways: (1) through bruises on the surface, 
and (2) through the cut ends of the stalks. 

Examination of diseased iiines from Antigua by Mr. A. 
Howard, M.A., one of my predecessors, in tlie mycological 
laboratory of the lmi>erial Department of Agriculture in 1901, 
showed that many pines pre.seiit a soft watery condition in 
certain areas, from wliicli a characteristic fruity smell of 
ethyl acetate is given off*. This smell is probably formed 
from the sugar of the juice by the activity of a fungus, and 
the areas after a time become darkly discoloiiied, due to 
the spore formation of the fungus. The eoinnionest fungus 
found in these diseased pines was Trichonphaeria sacchari, the 
rind fungus of the sugar-cane, and it was seen that th^ sterile 
mycelium extends to a considerable distance beyond the dis¬ 
coloured area. The extent of the fungus may be determined 
by the watery appearance of the attacked pulp and by its 
unpleasant taste. On account of the watery nature of tlie 



decay produced by the fuugus, a single damaged fruit might 
easily affect the whole of a barrel. 

Other pines have been examined and show that they had 
become affected through the cut ends of the stalk. They were 
infected by a species of DiplodAa that passes rapidly up the spiral 
vessels of the central vascular core and spreads from there to 
the surrounding tissues, producing therein a watery appearance 
very like that noted in the case of Trichoaphaeria BcuocharL 
Prom this, however, it could be distinguished by the lack of 
smell of ethyl acetate. The older attacked portions become 
black, due to the mycelium turning a darkish colour with age. 
The fructifications are visible to the naked eye as small black 
dots under the rind of the fruit near the stalk end, and consist 
of pycnidia containing spores which are two-celled and brown 
when mature. 

This fungus which infects pines in Antigua develops rapidly 
on the voyage, and doubtless is responsible for some of the loss 
in the fruit during transit. 

Moulds caused by species of the common genera Penicillimn 
and Aapergillus are often found on pines previously affected 
with Trichoaphaeria aacchari or Diplodia sp., or on those that 
have been cut too green, when extensive shrinkage takes place 
and causes the bracts to come apart and expose the tender 
tissues to the attack of these common fungi. 

Remedial Meaaurea :— 

As the loss caused by Trichoaphaeria aacchari can be largely 
avoided by care in packing, since the fungus gains an entrance 
and commences its ravages in transit at bruised surfaces, the 
greatest care should be taken not to pack any bruised pines, 
since one unsound pine may easily communicate disease to 
nearly the whole package. The pines should be shipped in 
a dry condition in well ventilated cases, and should be packed 
in such a way as to minimise shaking, and the consequent 
bruising, during transportation. 

The fungus Diplodia sp. probably gains an entrance to the 
fruit at the cut end of the stalk and, it has been suggested 
that if the fruits were snapped off from their stalks this 
danger does not exist. It might be possible, however, that it 
could be largely excluded by shipping pines with stalks about 
4 or 5 inches long, while in the case of valuable pines, it might 
be advisable to dip the cut ends of the stalks into hot melted 
wax or tallo'if. 


ADDENDUM. 

Since the above paper was written, Dr. N. A Cobb (late 
Director of the Division of Vegetable Pathology and Physiology, 
Hawaiian Sugar Planters’ Association) has contributed an 
account of one of the main diseases of the pine-apple in Hawaii, 
that accounts for many pine-apples that become diseased on 
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the plantations, and may also be the cause of some of the slices 
that have ‘ gone off ’ after canning. 

It is a soft rot accompanied by a sooty black colour of the 
watery tissues in the last stages. The earlier stages of the 
disease are not accompanied by the black colour, for the fungus 
itself merely softens the tissues and discolours them but little. 
The black colour of the later stages of the disease is due to 
large numbers of macrospores of Thielaviopsis ethaceticvs. 
Went—the fungus that causes the so-called ‘ pine-apple disease’ 
of sugar-cane cuttings. 

Microscopic examination of the watery tissue at a distance 
of 2-3 inches from the dark macrospore formation shows that 
it is mainly composed of the rather dark-coloured mycelium of 
the fungus. This gives rise to chains of microspores, and later 
the dark coloured macrospores are produced. 

‘ The microspores arise in the mycelium of lesser diameter 
and appear to form first in the vicinity of the vascular tissue of 
the pine-apple.’ Inside the pine-apple * the microconidia are to 
be seen forming in the mycelium of the fungus, and after they 
are complete they are pushed forth from the ruptured ends of 
the cylindrical mycelium,’ but when a diseased pine-apple is cut 
through and exposed in the air, aerial conidia are produced. 
‘ These were in moniliform chains of the most beautiful regularity, 
the spores remaining joined at the central part of the area 
between them.’ It would appear that these spores were formed 
by the segmentation of aerial mycelium that had originated 
internally from other mycelium. 

The rot is most common at the base of the fruit and at the 
top, and is largely determined by insects. Moreover, its spread 
from one plant to another is largely the result of insect work. 
In this spread the mealy-bug is said to play an important part. 

There would appear to be considerable resemblance to this 
disease of the Hawaiian plantations to that which has been 
described in the above paper as ‘ black-heart * or ‘ core-rot.’ 
In Hawaii, however, the disease is said to be most common at 
the base of th^ fruit or at the top, whereas specimens of 
* black-hef.rt ’ in the West Indies show that any particular 
segments or groups of segments may become affected. 

The recommendations for remedial measures that are given 
by Dr. Cobb are valuable, and are here briefly summarized:— 

The mealy-bug of the pine-apple is most abundant at the 
base and at the top of the fruit, and, therefore, when tops are 
removed for the purpose of planting out, the greatest care 
should be exercised to see that no insects are transplanted at 
the same time. Remove as many leaves at the base of the 
cut-off top as may be necessary to secure this end. 

All pine-apple refuse should be completely destroyed and 
all diseased pine-apples should be buried deeply, so that danger 
of spread from spores may be obviated. 

When planting, the removal of the tissues from the lower 
part of the pine-apple top is to be recommended, as the 
lowestmost tissues of the new plant will then for some time 
offer some resistance to the attacks of the fungus should it be 
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present in the soil; for it has been found that the fungus when 
it rots in pine^apple at the top does not penetrate beyond a 
certain distance into the top, doubtless, liecanse the tisanes 
are less anitable to the fungus growth. 

Experiments in various sugar-growing countries have 
shown that cane cuttings can be protected from the ‘pine¬ 
apple disease’ fungus Phielaviopaia eihaceticua by the 
application to their ends of Bordeaux mixture or tar, and it 
may be possible that the disease of pine-apples could bo 
prevented from attacking freshly planted sets by the adoption 
of a similar method. In fact, it is probable that the smearing of 
the cut ends of all pine-apple slips with Bordeaux mixture or 
tar might be generally performed with benefit. 



LIMK jmCE INDUSTRY. , 

CITRATE OP LIMB AND CONCENTRATED 
LIME JUICE. 


BY TH:?) HON. PRANCIR WATTS, C.M.G., D.Se , F.I.C., P.C.S., 

Government Analytical Chemist and Superintendent of , 
Agriculture for the Leeward Islands. 

Interest in citrate of lime has recently increased in the 
West Indies from the fact that the article is now being made 
and shipped on a fairly large commercial scale from the islands 
of Dominica and Montserrat. In previous papers,* I have 
discussed the details of its manufacture, and have little to add 
to what has been already said except, perliaps, that it might 
be found that a well-prepared juice, free from pulp and charred 
matter, might find direct application in some of the arts, and 
thereby command a higher price. 

One somewhat important point has however been brought 
to my notice by one of the West Indian makers of citrate, 
namely, that hot lime juice filters readily through suitable 
cloth. This fact admits of application in the manufacturing 
process. In making citrate it is desirable first to heat the 
juice in a still so as to recover the essential oil, which is 
a valuable commodity; after distillation the hot juice can be 
run through filters, wdiich may advantageously be made on the 
lines of the well-known Taylor-bag filters commonly used in 
sugar manufacture. The clear, filtered juice is then used for 
the preparation of citrate in the manner previously described. 

Another useful suggei tion, for which I am indebted to the 
same gentleman, is that the juice can be readily and economi¬ 
cally heated by blowing naked steam into it, and tlmt, by using 
a suitably perforated pipe, the steam so agitates the juice as 
to obviate the use of any mechanical stirrer. It is preferable 
to let the steam into the juice on one side of the mixing vat so 
as to cause a regular circulation. If the juice is brought into 
the mixing vat as soon avS possible after leaving the still, so as 
to retain a good deal of heat, the dilution caused by the naked 
steam is reduced, and therefore the filters should be arranged 
to retain the heat as much as possible. Mixing vats of wood 
answer the purpose admirably. 

The best forms of drier appear to be those in which warm 
air is drawn over the citrate depOwsited on shelves; these driers 
are of the type of cacao driers described in the West Indian 
Bulletin^ Vol. II, p. 178.t 

As regards the relative advantages of making citrate or 
concentrated juice, I have nothing to add to what I said in the 
West Indian Bulletin, Vol. Ill, p. 152. The question appears 
to me to be still an undecided one. 

* West Incliav Bvltefin, Vol, II, p. 308, and Vol. Ill, p 152. 

t Driers of this kind are made by the Blackman Export Co., Ltd., 70, 
Finsbury Pavement, London, E. C. 



In order that those interested in the subject may form 
some idea of the appliances required for the manufacture of 
citrate, I append here plans for a citrate factory capable of 
dealing with a crop of about 12,000 barrels of limes, equivalent 
to a crop of about 100 casks of concentrated juice. 

Considerable improvements may be effected in the manu¬ 
facture of concentrated juice. In the first place, the juice should 
be freed from pulp and suspended impurities before concen¬ 
trating. This is now found to be a comparatively simple matter. 
It is usual to heat the juic^ in a still in order to recover the 
essential oil. When the distillation is finished and the hot juice 
discharged from the still, it is readily clarified either by 
allowing it to stand in vats to permit the suspended impurities 
to subside, or preferably, it may be passed through bag filters 
in the manner mentioned above. 

Concentrated juice prepared from clarified lime juice is 
comparatively free from suspended impurities, and is a superior 
article to much of the concentrated juice now commonly placed 
on the market. Some suspended impurities are present, how¬ 
ever; these result from the action of heat on the juice in the 
process of concentrating. 

It is important that the concentration should be controlled 
by means of the citrometer in the manner described in the 
West Indian Bulletin, Vol. II, p. 809, which briefly is this: 
‘Carry on the concentration until the citrometer, when 
immersed in the juice at the boiling temperature shows 
a density of 60®.’ 

A much finer product would be obtained if the juice were 
concentrated in steam-heated pans instead of over open fires. 
It is suggested that shallow wooden vats heated by steam coils 
of copper or block-tin will serve for this purpose. I have not 
seen such appliances in use, but the suggestion is one well 
worthy of consideration and should commend itself to planters 
for trial. 

I am informed that there is a demand for the better 
qualities of concentrated lime juice for direct use in various 
arts and manufactures in the place of crystallized citric acid. 
This is of importance, for, if a fine quality of concentrated 
juice, of good colour and free from suspended impurities can 
be placed on the market, it is reasonable to suppose it wilKbe 
in demand for those purposes in which a solution of citric acid 
can be employed in place of the crystallized acid, and should 
command a higher price than ordinary concentrated juice. 


* Citrometers may be obtained from Messrs. Baird and Tatlock, 14, Cross 
Street, Hatton Gardens, London, W.O.; Messrs. J. Long & Co., Bast cheap, 
London, £. C., or from most dealers in chemical apparatus. 
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ADDENDUM. 

THB USB OF CENTRIFUGALS FOR DRYING CITRATK. 

Until recently I was of opinion that it was sufficient to 
press the wet citrate in bags in order to remove the superfluous 
water before putting the citrate in the drier. I have, however, 
recently had an opportunity of conducting some experiments 
with citrate, as produced on a commercial scale, and have 
ascertained that a centrifugal will remove a considerable 
quantity of water from citrate which has already been well 
pressed. 

The experiments were conducted with a model centrifugal 
having a basket 5 inches in diameter and run at a speed of 
about 3,000 to 3,500 revolutions a minute; thus developing 
a centrifugal force of about the same intensity as that obtained 
in large centrifugals in commercial use. 

The experiments also demonstrated very clearly that 
citrate can be handled very conveniently by means of cei^tri- 
fugals. The centrifugal employed for the experiments was 
lined with twill cloth, of the kind used for press cloth. There 
was no tendency for the citrate to force its way through the 
cloth, and the water was removed with striking rapidity. 
The centrifugal removed a considerable quantity of water from 
citrate which had already been well jjressed. 

The citrate may be washed very conveniently in the 
shortest space *of time and with the minimum amount of hot 
water while it is still in the centrifugal, thus producing a pure 
citrate of good colour. 

It has frequently been noticed that citrate dries with 
difficulty when it has been so handled as to produce 
a plastered surface on the lumps. The press has a little 
tendency in this direction, but careless handling may accen¬ 
tuate this condition. Citrate which comes from the centrifugal 
is in a dry pulverulent state in which it dries rapidly, and the 
resultant dried citrate is freed from lumps, andjs softer and 
more friable than that which had been pressed. 

The advantages to be gained by the use of the centrifugal 
may be summed up as follows:— 

a. Convenient and rapid handling. 

5. Rapid and thorough removal of water. 

c. Convenient washing. 

d. More rapid drying in drier, and consequent saving 

of time and fuel. 

e. Better condition of finished citrate. 

Where citrate of lime is made on a large scale I have no 
doubt that the use of the centrifugal instead of the press is to 
be recommended, for it should be found very materially to 
improve the conditions of working. 
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OITRATB OF LIMB. 

Mr. Joseph Jonhs, Curator of the Botanic Station, Dom¬ 
inica, his submitted the folloiving note on citrate of lime in 
Dominica:—‘ 

I 

The manufacture of citrate of lime in Dominica was taken 
up a short time ago by one firm, and the results of these 
initial experiments hasre proved very satisfaqtory. The citrate 
was favourably reported on in Loudon, and the analyses 
showed 09 per cent, of citric acid. 

. The quantity of citrate of lime exported from Dominica to 
December 30, 1900, was 728 cwt., valued at £1,555, and so suc¬ 
cessful have been these early efforts that very considerable 
development along these lines may be expected in the near 
future. 

At present, the bulk of the lime juice produced in Dominica, 
is concentrated for export. Under this systeiii there is a groat 
loss of acid. If citrate of lime is carefully made, there should 
be a very small loss of citric acid, and although it is more 
expensive to manufacture, it is a sui>erior product and com¬ 
mands a higher price than concentrated juice. 

It is probable that along the Leeward side of Dominica, 
where transport by water is but rarely interrupted by bad 
weather, a factory or factories for making citrate may be 
erected, and the raw juice purchased from the estates and 
small growers. Provided the jJanter has an interest in the 
factory such a development is to be hoped for. 

The preparation of lime juice would then be separated from 
estate’s work, and the planter would have more time to attend 
to the cultural and manurial requirements of his lime trees. 

The highest commendation is due to those planters who by 
making citrate, or by prei)aring a very pure c*oiicentrated juice, 
are seeking to raise the quality and the value of the products 
of the lime industry in Dominica. 


* It IB calculated that in making concentrated juice the loss of acid may 
be about 6 to 10 per cent, under conditions of careful working, whereas in 
making citrate it may perhaps be put down at about 2-8 per cent. Making 
citrate requires more care and skill than is necessary for the manufacture 
of (joncentrated juice, and the cost of the chalk has to be added to the cost of 
working. There is probably little or no saving in fuel in making citrate, no 
saving in freight, and possibly little saving in packages. [Ed. W. /. 



LIMB JUIGB OONOBKTRATION. 


The following brief note on lime juice concentration has 
been prepared by the Hon. J. C. Macintybb, of Dominica, and 
should prove of interest:— 

The need for improving the quality of West Indian con¬ 
centrated lime juice has long been apparent, and during the 
last few years attention has persistently bben directed to this 
fact by Dr. Watts, merchants, and others interested in the sale 
of the product. 

It has been pointed out that the great difference between 
the price of Sicilian and West Indian juice, amounting usually 
to about £3 per hhd.,* is very largely due to the indifferent 
preparation of the latter, for it usually contains large quanti¬ 
ties of pull) and foreign matter, and carbonized juice due to 
excessive concentration. 

Efforts at improvement have usually taken the direction 
of attempts to clear the raw jiii<*e an<i have invariably resulted 
in failure for the following reasons 

(1) Raw juice takes long to settle, and therefore very 
large storage capacity is necessary. This alone would render 
the adoption of this method impossible on most estates. 

(2) Subsidence is never complete, it being only possible 
to draw off as clear juice 60-65 per cent, of the entire quantity, 
and the residue, a thick mass of pulp and oil, defies every effort 
at economical treatment. 

It Avas not until attention was directed to clearing the 
juice after distillation that any substantial improvement was 
effected. The process of distillation removes the oil, and if 
the juice is then run into subsiding vats, the pulp as well as 
a good deal of the gummy matter contained in the juice, 
rapidly settles to the bottom along >vith the heavier impurities. 
The supernatent liquid can, after the lapse of a few hours, be 
drawn off }>erfectly clear, and the remaining juice recovered 
from the sludge, with which it is mixed, by the use of ‘brewers' 
filters. 

These filters are merely canvas bags enclosed in one outer 
casing of loosely woven tAvine. They are cheap, simple, and 
quite efficient. 

Clearing juice in this way adds practically [nothing to the 
cost of manufacture if the works are suitably arranged. In 
my works the juice is pumped from tlie mill into vats placed 
high up in the boiling house, thence it pours into][the still'and 
and from that into the subsiding vats. These are fitted with 
taps 8 inches above the bottom for draAving off the clear juice, 
and a plug hole in the bottom for removal of the sludge. After 


* Markf^b quotations are inmle as for a pipt‘ of lOH gallons, of 04 oz, of 
citric acid per gallon. West Indian eonceiitrated lime juice is shipj>ed in 
packages of half this size, hut inasmuch as the juice eontiiins usually about 
twice the quantity of acid, it is euHtoiiiar> toregaid the quotation as I'cferring 
to a hogshead of West Indian juice, and it has been so treated here. 



subsidence, the clear juice is ntn into the tayche and the 
sludge thrown up into filter tanks, from which the filtered 
juice finds its way also to the tayches. 

During the first season my entire crop was treated in this 
way; and that the results were satisfactory may be judged 
from the remarks of Messrs. Ogston and Moore, analytical 
chemists of London, who, reporting on samples drawn fi'om 
a large shipment of juice, said: ‘ we do not think concentrated 
lime juice can be better made.’ 

As to the resulting increase in the market value of the 
product, I am not yet in a position to speak from personal 
knowledge, as all my juico has been supplied to contract at 
a fixed price. Messrs. Seriitton, Sons & Co., however, replying to 
a query on the subject, wrote : ‘ There can be no doubt that it 
pays to be careful with your concentration. Of this fact we 
have had proof during the past season, as we have been able to 
obtain 30«, per hhd. more for juice which was thin and 
clear, and which contained less than 115 oz. of citric acid per 
gallon.’ 

Dr. Watts has repeatedly drawn the attention of planters 
to the great loss of acid resulting from excessive concentration, 
and the above quotation further emphasizes the advantage of 
boiling to only a moderate density. 

I may remark that an increase in price of 30s, is equal to 
a net gain of over 28s. after deducting discount and charges, 
based on the value of the product. 
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COTTON INDUSTRY. 

RBOBNT BBSXTLTS IN THE CULTIVATION OP 
COTTON AT BARBADOS. 


BY J. R. BOVBLL, F.L.S., P.C.S., 

Agricultural Superintendent, Barbados, 

At the last Conference, I made a statement with regard to 
the cotton industry at Barbados, relative to the best time to 
plant the seed, the cost of growing the cotton, and the profit 
to be derived therefrom, etc., I now propose, after further 
experience in the cultivation of this crop, to supplement that 
information. 

With regard to the time at which cotton should be planted 
at Barbados, it is not yet possible to say definitely which is the 
best month, but judging from the results so far obtained, it 
would appear that from the beginning of July to the middle of 
August would be the best time for the seed to be sown in the 
black-soil districts, which are the lower levels of the island. In 
the red-soil districts, in the centre of the island, which are at 
a higher elevation, it would perhaps be better to plant a little 
later, probably from about the lieginning of August to the 
middle of September. 

Owing to the rapid increase of the cotton industry in 
Barbados, it was deemed desirable in 1905 to institute a series 
of manurial experiments to ascertain the requirements of the 
Sea Island cotton plant under the soil and climatic conditions 
which exist in the cotton-growing districts of the island. The 
experiments, which. were started during the cotton season of 
1905 have been continued this year, but up to this time they 
are not yet complete. Consequently, I am unable to present 
to you the results for 1906. The objects of the experiments 
are to ascertain (1) the quantity of nitrogen needed to produce 
the best results when combined with sufficient phosphoric acid 
and potash to enable that constituent to exercise its full effects ; 
(2) to ascertain in like manner the requirements of the cotton 
plant with regard to phosphoric acid when combined with 
sufficient nitrogen and potash; and (3) its requirements as 
regards potash when combined with nitrogen and phosphoric 
acid. 

The experiments for 1905 were conducted on two estates. 
On one estate, unfortunately, however, owing to an attack of 
the black scale {Lecanium nigrum\ the results could not be 
taken into consideration. At Bentley xfiantation, the estate 
for which the results are given, the cotton was planted on 
August 7,1905. The chemical manure was applied on August 24 
and 25. The first picking was commenced on December 30, 1905 
and finished on March 1, 1906. The second picking was com¬ 
menced on May 1 and finished on May 25, 1906. 

The cotton germinated regularly; the weather conditions 
during its growth were favourable, and the plants were kept 
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free from caterpillars and were well cared* The seed-cottoa 
was valued at 7c. per tt>. 

The plots were divided into four series:— 

' 1. No manure. 

2. Nitrogen series. 

3. Phosphate series. 

4. Potash series. 

In the nitrogen series, each plot received 60 H). phosphoric 
acid as superphosphate, and 20 lb. potash as sulphate of potash. 
One plot received nothing further, but the other three received 
in addition 10, 20, and 80 11». of nitrogen, respectively. 

In the phosphate series, each plot received 20 R>. nitrogen 
as sulphate of ammonia, and 20 1). potash as sulphate of potash. 
One plot received nothing further. The other four plots 
received 20, 80, 60, and 80 lb. phosphoric acid as superphosi>hatc, 
respectively. 

In the potash scries, each plot received 20 lb. nitrogen as 
sulphate of ammonia, and 60 11). of phosphoric acid as super¬ 
phosphate. One plot received nothing further. The other 
three plots received 10, 20, and 30 Hi. potash as sulphate of 
potash, respectively. 

lu the nitrogen series, there was a proportionate incTease 
from the addition of nitrogen. The best result was obtained 
where 30 It), nitrogen as sulphate of ammonia wore applied per 
acre, the increased yield amounting to 270 ll>. of seed-cotton. 
After deducting the cost of the manure, the profit over the no¬ 
nitrogen plot was $9-36 per acre. 

In the phosphoric acid series, the best results were obtain¬ 
ed where 40 Ib. of phosphoric acid as superphosphate were 
applied. The increase due to manuring was 281 U). of seed- 
cotton. After deducting the value of the manure, the profit 
by manuring over the no-phosphate plot was $14*87 per acre. 

In the potash series, the best results were obtained where 
20 It), potash as sulphate of potash were applied. The increase 
due to manuring was 196 Ib. of seed-cottt)ii; and after deducting 
the cost of the manure, the profit by manuring over the no¬ 
potash plot was $1*77 per acre. 

In addition to the manurial experiments, experiments 
were carried out last year with regard to the selection of cotton 
seed. These are being continued 'this year. This is a matter 
of I might almost say, vital importance to cotton growers in 
the West Indies. In South Carolina, where the Sea Island 
cotton industry has been brought to such a state of perfection, 
it is* a matter to which great attention is paid, as it is found 
that unless seed selecrtion is carried on continuously, the yield 
and quality of the lint, quickly deteriorate. 

As a detailed account of the method adopted for carrying 
out the seed selection has already been published in the West 
Indian Bulletin^ (Vol. Vll., p.p. 153-70) by Mr, T. Thornton, 
Travelling Inspector in connexion with Cotton Investigations, 
there is no ne^ to describe it here. 
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Laet year experiments were carried out at seven estates 
and 264 plants were selected in the fields. Of these, fourteen 
oi^ly were satisfactory in all their characters. The seeds|from 
some of these plants liave been sown and the lint obtained 
from such plants as have reached maturity is ofJlinucU better 
quality than the average cotton grown in Barbados. This 
year the number of estates on which seed sdection is being 
carried out has been increased to twelve, and an effort will bo 
made to induce cotton growers to learn the method and to carry 
it out for themselves. 

In addition to the experiments already mentioned, experi¬ 
ments have also been conducted at Barbados with four 
different insecticides (viz., Paris green, Loudon purple, green 
arsenoid and Scheeles green), different fungicides (viz., sulphur 
and lime, and dry Bordeaux mixture and lime), and different 
methods for disinfecting seed before planting, and it is hoped 
that before long the results of these experiments will be laid 
before cotton growers. 

The principal reason for growing cotton is the profit to be 
derived therefrom, and any reliable information on this subject 
will be of value* to those who propose to undertake the 
cultivation of thi'i crop. 

Lately, the proprietor of estates in a district suitable for 
cotton growing, has furnished me with a statement, showing 
the results of his cotton cultivation at one estate for the three 
seasons 1003-0 inclusive, and at another estate for the season 
1905-0. 


Ah will bo Seen from the statement the average results at 
one estate for the three seasons were :— 


Average area planted in cotton . 

„ quantity seed-cotton per acre ... 

„ „ lint per acre. 

„ „ seed per acre ... 

„ net amount obtained for lint 
after deducting cost of ginning, 
shipping, the selling expenses in 
England, etc. .. . 


58 acres. 
1,034*3 h. 
297*3 „ 
720*3 „ 


20c. per lb. 


EXPENSES. 


Average expenses per acre for agricultural labour 

$ 18-99 

» 

99 99 

„ „ manure . 

7-74 

>* 

99 99 

„ „ salaries 

2-49 


99 

„ „ taxes and insurance 

2-37 

99 

99 99 

„ „ tradesmen . 

1-58 

99 

99 99 

„ „ repairs to buildings 

etc., for bags for cotton, 
Paris green etc. 

2-53 

99 

99 99 

„ „ upkeep of stock, freight, 



- 

charges, etc., 

3*40 

99 

99 99 

„ „ sundries . 

1*53 


Total average cost per acre ... (£8 9«. Sd,) $40*72 


The average clearance per acre including the value of the 
seed, after paying all expenses, was $47*48 or £9 17s. lOdL 
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vAt the 6econd*metLtioDed estate, cotton has only been 
planted one year and the results, while they are very 
satisfactory, are not so valuable as thqse given above. From 
17 acres for the season 1905-6, the average yield was 1,264 fl>. of 
seed-cotton, which gave 852 Ib. of lint and 8981b. of seed. The 
receipts for the lint and seed were $110*54 per acre, the expendi¬ 
ture $42*50, leaving a profit of $68*04 per acre, or £14 Ss. fid. 

These are sugar estates, and the amount paid in salaries, 
taxes, insurance, tradesmen, repairs, freight, etc., are calcu¬ 
lated in proportion to the area of cotton, sugar-cane, etc,, 
respectively. This statement may therefore be taken as the 
average cost of growing cotton in Barbados in a suitable 
locality. The average cost on the two estates of growing 1 S). 
of seed-cotton was, at the first, 3*9c., and at second 8*8c. At 
the former, the value of the seed-cotton per acre was $88*20, 
and at the latter, $110*54. The seed has been valued at $24*00 
per ton, the price which whole seed has realized in Barbados 
as food for estate animals. 

The attorneys of a plantation in the parish of Christ 
Church, and the proprietor of another in St. Philip have also 
been good enough to fuiuish me with statements showing the 
results of their cotton cultivation at their respective plantations 
for the season 1905-0. 

The average results at the plantation in Christ Church are 
as follows:— 

Area planted in cotton . 

Average quantity of seed cotton per acre ... 

„ „ „ lint per acre 

,, ,, ,, seed ,, ,, ... ... 

„ net amount obtained for lint after 
cost of ginning, shipping, and the 
selling expenses in England being 
deducted 


EXPENSES. 

Average expenses for agricultural labour per aero 

$ 10-27 

»« 


„ manure per acre . 

7*20 



„ salaries „ „ . 

4*42 

jj 


„ taxes and insurance per acre 

1*75 



„ repairs, bags, Paris green, etc. 

1*126 



„ upkeep of stock, freight, etc. 

1*39 

>» 

♦> 

„ niiscelianeous, staff etc. 

1*435 


Total average cost per acre (£6 19s, $ 33*69 


Average profit per acre including value of seed $45*35, or 
£9 8s. lljd. 


16 acres. 

926*7 lb. 
203*6 „ 
651*9 „ 


27*3c. ijorlb. 





Tbe av6i*age results of the plautatiou iu St* i^ilip are as 
follows 


Area planted in cotton . 

Average quantity of seed-cottou per acre 
„ „ „ lint per acre... 

>« 9) seed 91 99 ... .i*. 

„ net amount obtained for lint after 
deducting cost of ginning 9 ship¬ 
ping, and the selling expenses in 
England . 


84 acres, 

0791 
270 8 „ 
088*7 9,^ 


27*7c. per fc. 


jiJXPBNSBS. 

Average expenses iier acre for agricultural labour 

9 , manure. 

,9 salaries ... 

9 , taxes and insurance 
•99 live stock 
„ Paris green 
„ food for stock ... 

99 miscellaneous .. 

99 ginning, baling and 
shipping lint, and expenses in England 


$13*00 

0*09 

8*86 

1*30 

•885 

2*46 

1*05 

1*53 

•412 


Total average cost per acre ... 


$84*49 


KKOEIPTH. 

Amount realized for lint 
A^alue of seed, 23,415 »». at £o 
per ton 


£ 8» d, 

$2,74710-572 6 2 

$250*88- 52 5 4 


IjesH expenses 

Amount cleared on 34 acres 
Average clearance per acre 


$2,997*98 £624 11 7 

1,17209 244 0 2J 


1,825*29 380 5 4^ 

53*08 11 3 8 


Although I have been able to show very satisfactory 
retuims from cotton growing at Barbados for the past three 
years, yet the cotton growers have their troubles, and this 
year, owing to the excessive rainfall at one time and the 
drought at another, the returns will be considerably less than 
they were last year, and unless some of the growers obtain 
heavy yields from their second picking, they will sustain a loss 
on the year s w'orking. On one estate which gave a yield of 
over 1,200 fi). of seed-cottou per acre last year, the yield for 
the first picking this year will not be 20 lb. of seed-cotton per 
acre; and although there is no doubt but that cotton can be 
grown in Barbados, the prices will have to be on the average 
of those obtained for the past three years, if the industry is to 
be continued. 

As it may not be without interest, the area of cotton 
planted, the quantity of lint shipped, and the yield of lint per 






acre at Barbados for the three years 1902*5 inclusive are given 
in Table I. From this it will be seen that in 1902 there were 
16 acres planted in cotton';in 1908, 800 acres ; in 1904, 1,647, 
and in 1906, 2,000 acres. In Table II, the average prices for the 
same three :^ar8 for first-quality Sea Island lint, secondK^uality 
Sea Island lint, Egyptian, Upland, Peruvian, and natize cotton 
are shown. 

I may farther state that the area estimated as planted in 
cotton in 1906 was 5,000 acres. Unfortunately, however, as 
stated above, owing to very unpropitious weather, the yield 
will not be as good as it has been for the past three years. 

Table I. 

« 

Showing the area of cotton planted, quantity of lint 
shipped, and yield of lint per acre for the island of Barbados 
from 1902-5 inclusive. 


Years 

Area 

planted. 

When shipped. 

Amount 

shipped. 

Pounds. 

Yield 
per acre. 

Pounds. 

' 

1902 

10 

to 30th Sept. 1903 

5,400 

337-50 

1908 

800 

Ist Oct. ’03 to 80th Sept. 
1904 

187,945 

234-93 

1904 

1,047 

let Oct. *04 to 80th Sept. 
1905 

279,204 

169-53 

1905 

2,000 

1st Oct. *05 to 30th Sept. 
1906 

479,418 

239-71 


Table II. 

Summary of prices of Sea Island and other cotton shipped 
for the years 1904, 1905, and 1906. 


Years. 

Ist Quality 
Sea Island. 

2nd Quality 
Sea Island. 

Egyptian. 

Upland. 

Peruvian. 

Native. 


d. 

d. 

d. 

d. 

d. 

d. 

1904 

15-48 

... 

7-38 

6-14 


8-25 

1905 

14-55 

0-19 

0-90 


... 

... 

1906 

16-20 

6-06 

... 

... 

... 

... 

Aveirage 

15-08 

1 

6-12 

6-69 

5-57 

8-09 

8-25 
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COTTON INDXrSTBY IN THB LBBWARD 
ISLANDS. 


BY THB HON. FRANCIS WATTS, C.M.G., D.Sc., F.I.C., F.C.S., 

Governruent Analytical Chemist and Superintendent of 
Agriculture for the Leeward Islands. 

In a previous number of the West Indian BuUetin (VoL VII, 
p. 30) early in 1906,1 put forward a statement tracing,the growth 
of the cotton industry in the Leeward Islands from very small 
experimental beginnings in 1900 up to a substantial industry 
in 1905, when some 383,000 fb, of cotton lint were exported 
from the colony, of a value of approximately £22,300, exclusive 
of the value of the cotton seed incidentally produced. 

As was intimated in that paper, it was expected that the 
industry would expand still further in the following year. 
This expectation was warranted, for the records for 1906 show 
that the exports of cotton lint were 526,382 ft), of the value of 
£30,700—an inci*ease of over 37 per cent, in one season. 

The exports from the various islands of the colony during 
the two years have been as follows - 



Pounds lint 
1905.* 

Puuuds lint 
1006. 

Antigua, including Barbuda 

54,280 

00,048 

St. Kitt’s .. . 

78,210 

120,870 

Nevis. 

144,721 

120,168 

Anguilla . 

31,452 

80,650 

Montserrat. 

70,728 

08,262 

Virgin Islands. 

4,100 

6,075 

Total, Leeward Islands 

883,477 

526,882 


These figures show very substantial increases in the case 
of each of the islands, except Nevis, where, owing to drought, 
the output has been smaller from an increased acreage than in 
the previous year. 

I am not aware that any new pests or diseases have made 
their appearance in the cotton fields of the Leeward Islands 
during the past two years, though a good deal of trouble has 
been experienced from some of the old ones, such as cateriiillars 
and leaf-blister mite. Constant vigilance and vigorous efforts 
are therefore necessary; the destruction of ‘ old * cotton should 

* These figures differ slightly from those in the West Indian BuUetin 
(Vol. VXl, p. w), having been oompUed from amended returns. 
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be insisted on as a nieans pf preventing the carrying over of 
j[>ests from one season to another, and from one crop to another. 
Tne disease known as * black boll/ 'svhich was formerly trouble¬ 
some in some districts, particularly in Montserrat, has been 
less prevalent. The cotton boll worm {Heliothis armigei') has 
been found as a pest on cotton, first at Barbuda, and subse¬ 
quently at Antigua ; this is probably not a newly introduced 
pest but one which has been here for some long time. Tt was 
known as attacking corn (maize), but now seems to have turned 
its attention to cotton. 

It may now be useful to state the condition of the industry 
in the various individual islands and to point out the directions 
in which i>rogres3 has been made. 

ANTIGUA. 

During the season 1906, cotton growing at Antigua was 
undertaken on more systematic lines than formerly ; consider¬ 
able attention was given to the question of seed, care being 
taken to secure good qualities. Active efforts were also made 
to combat diseases, though here, as elsewhere, there is room 
for improvement. Caterpillars gave an unusual amount of 
trouble in the autumn of 1906, and very vigorous measures 
were required to keep them in cheek. 

It is satisfactory to remark that the quality of tlie cotton 
produced at Antigua during the last year or two lias under¬ 
gone considerable improvement, so that now both brokei s and 
spinners speak very favourably of it. This small mcasiu e of 
success should not lead to the relaxation of efforts to improve 
the quality of the cotton still further. Indifference in tliis 
I direction is sure to lead to deterioration and disaster; indeed 
T feel that the danger of deterioration in quality is one of the 
greatest, if not fhc greatest, of the dangers we have to encounter 
in the future. 

The area under cultivation was increased and. in most 
instances, the work was carried out on better line'^, for it has 
begun to be recognized that cotton will form a useful rotation 
crop on sugar estates. Considerable development took place 
in the English Harbour district where a number of small 
holders planted cotton on land whicli for many years had been 
thrown out of cultivation, and a considerable quantity was 
planted, in this district, on Dimsdale estate, as an adjunct to 
the lime cultivation. In this way some measure of prosperity 
has been * restored to a district which formerly w^as poverty- 
stricken. 

The soil in the district around English Harbour is very 
well suited for cotton growing, the land is, therefore, being 
rapidly taken up for the purpose. A considerable tract belong¬ 
ing to the Government has been leased and a fair area planted 
in cotton. This promises well, and picking operations are now 
(January 1907) in progress. 

In other districts considerable areas of land which have 
been thrown out of cultivation for years, have been cleared 
and planted with cotton. Several new-comers have arrived 
in the island with the intention of growing cotton; some of 



whom have already acquired land and have cotton crops 
established. There is still a considerable area of land not 
under cultivation suitable for cotton growing, so that further 
progress may be looked for, and it appears certain that there 
will be a large increase in the <iuantity of cotton produced on 
the sugar estates. 

The whole of the crop was ginned at the ginnery owned 
by the Government and worked by the Department of Agricul¬ 
ture. This has now been taken over by a company which has 
been formed from amongst local people interest^ m*cotton. 
Two other ginneries are also being erected. 

ST, KITT’S-NRVIS. 

Much ))rogresa can also be recorded from St. Kitt’s. Here 
it has been found that cotton can be successfully grown in the 
cane Helds as an interim or ‘catch’ crop. It requires to be 
])lanted early —May or June—and must be removed from the 
fields by December or January. The canes are planted through 
the cottcju about the months of November or December. With 
careful working, it would appear that neither cane nor cotton 
suffers from this method of cultivation, and greatly increases 
the material and financial productiveness of the estates. This 
affords an a<l(litioiial tribute to the ease of manipulation and 
the fertility of the St. Kitt’s soil. 

The ginnery erected at Sandy Point was not found to be 
necessary. Its working lias been discontinued and the machin¬ 
ery (iisyosed of. Some im]>rovements have been effected in the 
ginneries for the crop of 1900-7. An additional gin has been 
plaeetl in the ginnery at Spooner’s, which is now ecpiipped with 
three gins, steam baling-press, and a disintegrator for crushing 
seed. This ginnery can handle some 1,000 H). of lint a day. 
An oil engine is to be erected at the Stone Port ginnery in 
])lace of the aermotor formerly used. A small ginnery has 
been erected in Basseterre by Mrs. Pistana. 

The crop now being picked promises well. The gale of 
September I blew the cotton bushes about considerably and 
it was feare(i that a good deal of damage would i*esult, but, 
fortnnattily, the bushes have recovered iu a satisfactory 
mann(jr, so that, in most cases, little real loss has resulted, 
Gateriiillars were extremely troublesome and required strenuous 
efforts to keep them under control. Leaf-blister mite was also 
in evidence, but the system of cultivation followed in St. Kitt’s 
would appear to keep it in check, for the early destruction of 
the cotton bushes and the alternation with cane tend to 
prevent its spread. 

The crop reaped iu Nevis in 1900 was a comparatively 
small cue for the area planted. The southern portion of the 
island suffered so severely from drought that in many instances 
the cotton crop was almost a total failure. Unfortunately, the 
conditions have Tbeeu somewhat unpropitious for the crop now 
l>oing picked, and it is feared that the crop of 1907 will be smaller 
than was anticipated. Dry weather led to late planting. This 
was followed by abnormally heavy rains in September, which 
unfavotirably affected the cotton. Exceedingly high winds in 
SeptemlHir, at the close of the year, wrought further misclpef, 
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A good deal of trouble was experienced with caterpillars 
and otW pests; in order to minimise the difficulties thus 
occasioned, a temporary *Gotton Instructor* has been sent 
to the island by the Imperial Department of Agriculture. Much 
benefit appears to have resulted from his work. 

Some changes have been efiPected in the ginneries. An 
aermotor has been erected to displace the horse-gear at 
Richmond Lodge, a ginnery with two gins driven by an oil 
engine has been erected in Charlestown by Mr. Huggins, and 
a ginnery, also driven by an oil engine, has been erected at 
Indian Castle by Mr. Knight. I am informed that a company 
has been formed to erect a large ginnery, together with an oil- 
mill for the production of oil from the cotton seed. This is 
now in course of erection in Charlestown, and efforts are being 
made to have the machinery in working order early in 1907. 

ANGUILLA. 

Very considerable progress is to be reported from Anguilla. 
The shipments for the crop of 1906 amounted to 80,650 lb., of 
a value of approximately iS4,600, without taking into account 
the value of the seed. This may be taken at some £400 
additional. The area from which the present crop is being 
picked is considerably greater than that under cultivation for 
the crop of 1906, and it is expected that the exports will be 
very largely increased. 

The conditions under which cotton is grown in Anguilla 
are described by Mr. C. Key in the Report of the Botanic 
Station of St. Kitt’s-Nevis for 1905-6. 

It is worth noting that the conditions of life have been 
entirely changed at Anguilla by the successful development of 
the cotton industry. Formerly, there was scarcely an establish¬ 
ed industry; land had but little value, and a struggling 
population obtained a difficult livelihood by the cultivation of 
small quantities of ground provisions and the raising of a small 
amount of stock. This has now given place to considerable 
activity, and an organized and profitable industry. 

MONTSERRAT. 

Activity in connexion with cotton growing has been well 
sustained at Montserrat. The industt*y now ranks second in 
importance to the lime industry, and is of greater importance 
than sugar, which was formerly the principal crop. The cotton 
crop of 1906 exceeded that of 1905 by 27,500 ®»., and still 
further increased production is looked for in connexion with 
the crop now being reaped. The industry may be regarded as 
thoroughly well established in this island. 

A small ginnery was erected in the southern district of the 
island during last season, by the Montserrat Company, Limited. 
This company has just erected another ginnery near Richmond. 
This ginnery will first be used in dealing with the crop of 1907. 
The large ginnery at Dagenham, belonging to Messrs. Sendall 
Sc Wade is still operating and is capable of dealing with large 
crops of cotton. 
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SBA ISLAND COTTON CULTIVATION AT 
ST. VINOBNT. 

BY W. N. SANDS, 

Agricultural Superintendent, St. Vincent. 

At the last West Indian Agricultural Conference, held at 
Trinidad in January 1905, I submitted notes on the Cotton 
Industry of St. Vincent. It was mentioned that the cultiva¬ 
tion of Sea Island cotton was started in 1903 as a result of the 
experiments and recommendations of the Imperial Department 
of Agriculture, and that a large Central Cotton Ginnery, which 
cost upwards of £2,000, was erected during that year. It was 
further added that the prospects of the industry were of 
a satisfactory nature. 

Since 1908, the production of Sea Island cotton has increas¬ 
ed from year to year. Cotton now takes the second place in 
point of value of the island’s exports, and the industry is firmly 
established. 

The following table, compiled from Customs returns, shows 
the progressive increase, both in quantity and value, of cotton 
exported during the last four years :— 

COTTON EXPORTS, ST. VINCENT, 1902-6. 


Year. 

Sea Island 
cotton 
exported. 

Estimated 

value. 

Total amount 
of cotton ex¬ 
ported (Sea Is¬ 
land and Marie 
Galante). 

Total 
estimat¬ 
ed value. 

1902. 

nil. 

... 

54,0161b. 

£ 475 

1003 (Jan.-Mar.) 

nil. 

... 

1,652 „ 

9 

lOOS-4 

not knoWli 

not known 

48,392 „ 

794 

1904-5 

77,814 lb. 

£8,890 

126,178 „ 

4,404 

1905-6 

121,174 „ 

6,059 

188,150 „ 

7,674 

Total 

108,988 Ib. 

£0,949 

225,288 lb. 

£18,446 


It will be noticed that the cotton exported in 1902, was 
valued at £476 only, whereas in 1905-6, the value of the exports 
was £7,674, to which may be added the value (£606) of the 
cotton seed shipped, making the value of the industry to the 
island, during tlmt year, stand at £8,280. This year, 1906-7, 
a farther satisfactory increase in quantity and value of exports 











will be shown, as a larger acreage has been put in cultivation, 
and is giving a fair return. Already the total amount of Sea 
Island cotton ginned is in excess of any previous year.^ 

The average prices obtained during the last three years 
are as follows 

\ 

PRICKS OF SKA IBIiAND COTTON FROM ST. VIN( RNT. 


Year. 

Average price 

1908-4 

14ff. ‘ 

1904-5 

lOfZ. 

1905-0 

18rf. 

.... __ 

_ 


This is again a very satisfactory record, and it should be 
mentioned here, that a considerable portion of the 1905-6 crop 
sold at 20d. per Ib. Samples of the present crop have been 
valued 2^. per Ib, and it is expected that owing, to the firm 
state of the market, a higher price than this will most likely be 
obtained.! 

I now propose giving a few points in connexion u ith the 
cultivation of Sea Island cotton in the island. 

The soil is of volcanic origin and is very light. The rainfall 
is heavy, and nearly all the cotton is grown on lands wliere the 
average annual rainfall ranges from 80 to 120 inches, so that 
cotton could not be successfully grown with this rainfall if the 
laud was at all heavy. As it is, the yield is not as liigh as in 
other islands where the rainfall is much less. 

The average yield of lint per acre is from 175 to 200 in 
suitable localities, but this yield will be increased when 
a system of wider planting, and more intensive cultivation is 
generally practised. On one large estate last season where 22.1 
acres were planted, the average yield was 211 R). of lint per 
acre, and one or two small growers obtained over a bale (860 ft)). 
Although, as mentioned above, the yield at the present time is 
pot high, the high price obtained for the lint makes the 
industry the most remunerative one the island possesses at the 
present tiihe. The outlook for the future is also bright, for it 
has recently been stated by Messrs. Oliver and Hutton of the 
British Ootton-growing Association, that with even a greatly 
increased output—(2,000 bales)—the lint would always sell at 


* About 750 bales of jSea Island cotton, of an eMtixnated value of al>o*\t 
£30,000, were ginned at the Central Cotton Factory, St. Vincent, in 1006-7, or 
about an average of 180 lb, (half a bale) to the acre. (See Ag}*icvlfural NewSy 
Vol. VI, p. 172 ) 

fSome St Vincent cotton has fetched as niiuch as flOd. per lb, during the 
1006-7 erop. (Kd. ^ 
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* V 

a high figure, as it possesses eharacteristios such as lustre, and 
flueness, which cannot be beaten.* 

In order to keep up the quality of the lint, the officers of 
the Imperial Department of Agriculture have this season 
started cotton plant vselection experiments on a number of 
estates throughout the island, following the lines alreadv' 
described in the various publications of the Department.t These 
experiments will be carried on each season, so that only ^eed 
from specially selected plants will eventually be sown. 

I have, so far, not been able to obtain statistics as to the 
cost of production of cotton in the island, for various reasons, 
but when the industry is well organized, and matters in 
connexion with the labour supply are adjusted, I estimate that 
with a yield of 200 lb. of lint per acre, the total c‘ost )>er pound 
of lint will be about lOd. 

The chief diseases attacking cotton here, are tlie leaf-blist^n* 
mite, and the fungus causing ‘ anthracnose.' Thc^ leaf-blister 
mite is found in nearly all cultivations; it attacks the 
second growths chiefly, so that only small second pickings 
are usually obtained. Anthracnose is very prevalent as a rule, 
and a system of wider planting has been strongly advocated to 
allow the plants more light and air so as to reduce the amount 
of damage done by this disease. The cotton worm, although 
seen in small numbers last season has not yet caused any 
trouble. Its natural enemies, such as the *Ja(*k Spaniard’ 
(Polisica sp.) have been able to keep it under control; never¬ 
theless, all planters have been put on their guard, and asked 
to report immediately an attack to the Agricultural Depart¬ 
ment. who would advise as to remedies. 

The area put in cultivation this season is 1,535 acres as 
against 790 acres last year, but about 100 acres of this total, 
planted in the area devasted by the eruptions of the Soufriere 
ill 1902-3, have not done at all well. A good deal however 
was planted as an experiment, to ascertain if lands with 
a large proportion of ash, could grow cotton. Tliis seasons’ 
experiment would tend to show that these lands will not give, 
at the present time, very satisfactory results, and that a lot 
of reclamation work will have to be undertaken before (*otton 
can be snceessfully produced. Arrangements are being made, 
however, for other experiment plots of cotton to be grown, 
and in the near future it will be definitely ascertained whether 
this crop is suited for this district. 

There is still a large area of land in different parts of the 
'island where cotton can be grown, provided there is labour 
available for picking. 


* The meaHurable qualities of St. Vincent cotton Imv’e recently been 
submitted to an exhaustive examiimtion by the Travelling In*.peeloi in 
connexion with Cotton Investigations, and compared with samples of cotton 
from other West India Islands. From a comparison of tigures obtained in the 
cotton seed selection experiments, it would appear that St. Vincent cotton 
possesses, In addition to lustre and fineness, a very small proportion of weak 
fibre. Strong cotton is always wanted by spinners, and therefore it is probable 
that the strength of the St. Vincent produce has gone far towards gaining its 
high repute on the English Market. [Ed. 

fWest Indian Bulletin, Vol, VII, pp. 153.70. 
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In this connexion, it might be mentioned that the peasantry 
are now taking to the industry, and although some trouble 
was met with labour last season, this year with nearly 
double the acreage in cultivation, fewer difficulties have been 
experienced. This season also, the peasantry themselves have 
put in a considerable acreage—about 170 acres—and an 
increased area will -no doubt be put in for next year’s crop. 
The Government by offering prizes to allottees on the land 
settlement estates for the best cotton cultivations has done 
much to encourage cotton growing among the lower classes. 

The central cotton factory, mentioned at the commencement 
of this paper, has been worked under the control of the 
Imperial Department of Agriculture to date. The factory has 
proved a great boon to cotton growers, as they have been 
spared the trouble and expense of erecting buildings and 
machinery for the ginning and baling of their own cotton. 
Practically all the cotton grown has been dealt with at the 
factory, and the quality of the work performed has been highly 
commended by competent authorities. The price charged for 
ginning and baling is at the rate of Id. per 5). of lint, and at 
this rate a fair profit has been made each season. 

The industry may now be said to be permanently estab¬ 
lished, and, therefore it is proposed to form a local co-operatiVe 
company to take over the factory from the Government before 
the next ginning season. 

The successful and timely establishment of the Sea Island 
cotton industry, due to the efforts of the Imperial Department 
of Agriculture, has been the means of greatly helping 
St. Vincent to tide over a period of extreme depression that has 
followed the disastrous hurricane of 1898, and the eruptions of 
the Soufri^re in 1902-3—disasters which were accentuated by 
the fact that unremuneiative prices were being obtained for 
the island’s staple products of arrowroot and sugar. 
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RICE INDUSTRY. 


Rice is successfully grown in British Guiana^ Trinidad, 
Jamaica, and St. Lucia. In the last island little progress has 
been made, but the extension of rice growing in British Guiana 
in recent years has been of a phenomenal character. The 
success of rice growing in British Guiana not unnaturally 
suggests that a similar industry might receive encouragement 
in the neighbouring colony of Trinidad where about two-flfths 
of the total population is composed of East Indian or coolie im¬ 
migrants, and where large quantities of imported rice are con¬ 
sumed. 

There is also a certain number of coolie immigrants in the 
island of J^ipiaica, and it is possible that the cultivation of rice 
in certain districts in St. Elizabeth and Westmorland would 
be likely to prove a remunerative and successful industry. 

The following details of the ,cultivation of rice in British 
Guiana should therefore be of particular interest. 


EXPERIMENTAL RICE CULTIVATION IN 
BRITISH OUIANA. 

BY THK HON. B. HOWELL JONES, 

Delegate from the Board of Agriculture, British Guiana 

In the report of the Botanic Gardens 1902-3, it will be seen 
that the Board of Agriculture reclaimed 3 acres of land on the 
north section of the Botanic Gardens and experimented with 
fifteen varieties of Indian rice which the late Hon. A. H. 
Ashmore had obtained from Ceylon. This was the first attempt 
with these experiments made at the Gardens. The report 
states further that the introduced varieties were not to be 
compared in quality with the best grown creole rice. The only 
sample that can be said to have proved worthy of attention 
is No. 2. 

This was the beginning of our experiments with rice in 
these Gardens and since then, through the unabated interest 
of Prof. J. B. Harrison in agricultural matters generally, we 
have now extended our rice area threefold and over, and the 
varieties under cultivation have been multiplied fourfold. 

At the request of Sir Daniel Morris, with the consent of 
the Acting Director of Science and Agriculture (Mr. E. W. F. 
English, M.A.) I have brought with me thirty samples of some 
of the more promising of these varieties, as they have been 
tested and their relative value ascertained in comparison with 
the creole variety which is taken as the standard. 

During the year, experiments were conducted with seventy- 
nine varieties, and half of these were tested for the first time. 
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They were obfcaiued from various sources. Compared with the 
creole variety, six of these gave higher yields. 

A list of the best of these rices is published immediately 
after the crop is leaped, giving periods of growth, yields in bags 
of paddy per acre, and their milling qualities when possible. Hy 
his Excellency the Governor’s permission, the paddy is dis¬ 
tributed to bona fide rice planters, they paying the cost of 
packing and transportation. I think it will be seen from the 
above, that a good deal of as^istaiu*e i« given to lice cultivation. 
No fewer than about ,^>00 gallons were distributed free during 
the past year, and 000 gallons are available for distrilmtiou 
during this year. 

The coast lands of Hiilisli (iuiana are more or less ideal 
]>lnces for rice cultivation but a pio})ei system of irrigation is 
nece.ssary in some jdaces* th.is can however largely be ov<‘r- 
come, if regal'd is paid to tlie s<»ason for planting and the 
varieties of rice to be handled. Fov instance, ordinary 
creole variety— wliich is so far principally grown throughout 
the colony, takes pra(*tically six months to mature. In short 
dry seasons, wliere a good system of irrigation is not in vogue, 
and the time for ])lantiiig out not eaicfully adhered to, failure 
will accrue for lack of sutticient moistui'e. On the other hand, 
if late planting is resorted to, especially in districts where the 
lands are likely to be inundated fi'om heavy rains and bad 
di'ainage. large quantities of the crops suHer in consequence. 
If early ripening varietic‘s, like the Garolina (Tolderi Grain, 
Honduras, Dwaif Japan, etc, are planted, the ci’ojis can be 
reaped one or two months earlier, but as tlie creole vai*iety 
has had a good start on the newer* ones, having been in 
cultivation for a number of years, mostly in the hands of the 
East Indians wdio liave a lair knowledge of rice cultivation, it 
cannot be expected tliat the cultivator’s will at (m(‘e turn their 
attention to the cultivatiim of new varieties, especially under 
favourable circumstances and seasons when they get very good 
returns from the <*reole rice. 

From the collection of rice now exhibited, it will be 
observed that there is a considerable variation in the colonr of 
the dilferent varieties : those of lighter shades find the greatest 
favour with grow’ers and buyers alike; whilst there is very 
little demand for the darker ones. Tlie real reason for this 
1 cannot tell for certain, but I believe it is because they 
command a better market. 

The method of planting in the colony is first to sow the 
seeds in beds prepared beforehand, and when the seedlings 
are about five to six weeks old they are planted out in 
clusters of three or four plantlets, at about 9 to 12 in(*hes apart, 
in fields previously ploughed. At the time of transplanting, 
however, the soil attaching to the roots of the seedlings is 
carefully washed away, and the ht^ads of the seedlings pinched 
off. The fields are then supplied with a liberal quantity of 
watev. 

In connexion with our experiments here, we have not 
been able to put the ‘ hill' rice to a full test. Up to now it has 
had practically the same treatment as the others; but we hope, 
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as our area is extended, to be able to do some further experi¬ 
ments with this particular variety, ft may be remarked, 
however, that from the results of two past years, wlieu treated 
tlie same way as the ordinary kinds, this rice made excellent 
growth ; but this year when a less quantity of water has been 
used ; it has given a much heavier return. 

The following extract, taken from the l)e)mncara Daily 
Chronicle^ of a speech delivered by the Hon. O. T. Cox, then 
Acting Governor, on the occasion of the oi)eniug of the 
Demerara County Agricultural Show in August 190(J, gives 
a fair idea of tlie position which rice cultivation occupies among 
the minor industries of the colony : - 

‘No one who had seen them (tlie exhibits) Avonld doubt 
that the minor industries had come to stay. The most impor¬ 
tant of these - tlie one wliich gave the greatest objeet-lcsvSon— 
was, of course, the cultivation of rice; and if anyone fifteen 
years ago Irad A^eutnred to prophesy that Bi itish Guiana would 
become a lico-producing country, he would probably have been 
laughed at. As a mattei* of fact, they exported last year over 
29,000 of colony-grown rice to the neighbouring colonies, and 
the acreage under cultivation, ^peaking from memory, was 
24,000 acres. Daring tlie cnirent year, the acreage under 
(‘ultivatioa would, he thought, amount to about 30,000 acres, 
and tlie value of the jiroduct, it was anticijiated, would reach 
one million dollarr*.' 

Thi.s gives a brief outlim* in reganl to tin* rice indu.Htry in 
this colony, wdiich would appear to be already assured of every 
succesh. 

The Acting Governor's prediction that the quality and 
value of colony-grown rice during 1906 would reach ‘high- 
water mark * was a safe one—for whereas the (piantity of 
locally grown rice exported last year was 45,223 lb., this year— 
that is for nine mouths up to December 1906 - it has been 
1,592,25211)., value $40,302; and the quantity held locally and 
consumed will account for the balance of the ero]). The 
estimated crop of the eiilony, 190(5, is 210,000 bags cleaned rice.* 
TJie j)rosi)ects of the 1907 crop are briglit; new lands are 
lieing taken iq), and rice mills arc being erected in all parts of 
the colony. 


Xoie xidded. 

Returns made to tlie Board of Agriculture have shown 
that the acreage under riee. liad increased from about 6,000 
ai*res in 1900 to about 24,000 acres in 1906. It is estimated 
that this year (1907) about 26,000 acres of rice will be under 
cultivation in British Guiana. 

With tlie large increase hi the pro<luction of locally grown 
rice, the imports are gradually, but steadily, decreasing. For 
instance, seven years ago (1899-1900) the imports of rice into 
British Guiana W'ere a little o^kr 25,000,000 lb., while last year 
(1906-7) they had fallen to a Jlttl6 over 6,000^)00 Ih., showing 



that daring a comparatively short period the imports had 
shrunk more than 75 per cent. 

While Britisli Guiana rice is being consumed locally, and 
is taking the place of imported rice, it is also being exported 
to the British West Indies, and to the French and Dutch 
Guianas. Bice was first exported from British Guiana in 1902-8 
amounting to 10,5061b., pf the value of $200*04. In 1004-5 the 
exports reached 61,225 ft., of the value of $1,700*44; while in 
1006-7 the increase was enormous, the exports amounting to 
8,474,512 ft., of the value of $80,078*21 (£18,000.) 


[Ed. W.I.B.] 
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RUBBER INDUSTRY. 


RUBBER CULTIVATION IN JAMAICA. 

BV THE HON. T. H. SHARP, Jamaica. 

Now that rubber cultivation has been taken up seriously 
in Jamaica by several planters, I have compiled the following 
short notes with the view of rendering assistance to all intend¬ 
ing planters. 

There are so many varieties of rubber which appear in 
different countries to thrive best at various altitudes and to 
yield according to varied conditions, that it would appear to 
be impossible to lay down any fixed advice in the matter as to 
what we should do in Jamaica as to the choice of kinds for 
planting. It may be possible, however, by comparing results 
obtained in other countries, to be able to advance upon reason¬ 
ably sure lines to suit our (*onditions. 

For the present, planters should confine their operations 
as to laying out plantations to as few varieties as possible, 
but at the same time to experiment with as many other 
varieties as is convenient on a small scale. Such experiments 
should be laid out in different localities possessing varied soil 
and climatic conditions. 

The xdautations should be commenced with Hevea hrasili- 
emis, Castilloa eLantica, and Forsteronia floribunda. Other 
varieties might be tried, but it is probable that the above- 
mentioned rubber-producing plants might be relied upon for 
cultivation in certain districts in Jamaica. 

SOILS. 

The lands of Jamaica may be divided into the following 
four classes:— 

1. High altitude lands from 2,000 to 4,000 feet, mostly 
of limestone formation, covered with trees, rich in humus, 
naturally drained, Avitb plentiful rainfall. 

2. Lower altitude lands from 1,000 to 2,000 feet, good 
rainfall, generally rich, but now being more largely cultivated. 

3. Lands from 400 to 1,000 feet in altitude, fairly well 
denuded of forest, severely injured by running fires, and 
populated more thickly than the higher lands. This section 
would possess but small areas that could be conveniently given 
up for rubber cultivation. 

4. Lands extending from sea-level to 500 feet. The 
deepest and richest lands of the island, with well-defined 
seasons, rainfall less than the higher altitudes. This land, being 
deeper and richer, is more retentive of moisture. 

Each altitude enjoys it peculiar advantages and varies as 
much in its.elass of latourer as it does in its soils and climate. 
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Any fixed advic*e as to the cultivation of rubber or of any 
other plant cannot, therefore, be given so as to apply to the 
whole island. It is only by comparisons and experiments that 
tlie best results can be obtained in each locality. 

Unfortunately, rubber takes a long time to produce, and 
must be cultivated on a fairly large scale to ensure success. It is 
impossible, therefore, to commence experiments with rubber 
now, if we mean to keep pace with other parts of the world. 

I can only in this short paper make a mental resume of the 
valuable articles which have been written by the Director of 
Public Gardens and by the Secretary of the Agricultural 
Society, as well as by several authorities on rubber cultivation, 
and to embody their views and conclusions with the small 
experience with experiments I have carried on for the i3ast 
year. 

VARIETIES OF RUBBER. 

Castnioa plasiiica, assuming that the correct variety is 
obtained aud that seeds have been taken from latex ^producing 
trees, can safely be planted in any district where the bread¬ 
fruit thrives. 

This rubber-produ<*ing plant, it has been said, will die back 
when severely tapped if it is grown upon land unsuited to it. 
1 am inclined to believe this, because it is such a luxuriant grower 
and is not as liardy as the Para rubber tree. I note that the Para 
stands transjdanting much better than Castilloa; but, on the 
other hand, under favourable conditions, Castilloa will grow 
larger aud yield considerable quantities of latex in a country 
that may be called its natural habitat. Plants scattered about 
in the bush several years ago and forgotten, have survived. 
To-<lay from one end of Jamaica to the other may be found 
some Castilloa trees that compare favourably with trees grown 
in any part of the world in respect to size and quality of latex. 

The advantages that Hevea has over Castilloa in this 
country, is its hardiness, and its ‘ wound reponse’ stimulating 
flow of latex in tapping. On the other hand, Castilloa, under 
favourable conditions, yields earlier, forms better shade for 
<*acao, and eventually should give more latex iier acre than 
Hevea. More care will have to be taken in the tapping and in 
the selection of the soil before planting. 

In dry districts, Hevea would probably thrive better than 
Castilloa, for it is a very hardy plant. 

The Coara plant (Manihoi Giaziovii) has been recommended 
as suitable to dry districts, but the difficulty in tapping, slow 
growth, small yield, and value of latex place it, to my mind, 
as being <iaite unfit for this Island, where land abounds which 
can produce better varieties. 

One of the serious points to be dealt with in the cultivation 
of these two varieties is the production of seedlings. From 
the time the seed germinates no check should be given to the 
plant, especially in the case of the Castilloa. In Jamaica, 
there is quite sufficient large healthy full-bearing milk-yielding 
Castilloa trees to furnish ail the seedlings required. These 
trees drop their seed in July and August and it should be 
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gathered daily and planted out at once in boxes to germinate. 
Small boxes conveniently holding 100 plants each should be 
used. Bamboo pots although easily portable should not be 
used, as they cause the roots of the plant to grow unnaturally, 
and the plants are apt to sicken. Experiments this year showed 
that seeds planted in boxes produced larger plants than those 
grown in bamboo pots, in about half the time. The seeds from 
the same tree and the same earth were used in each case. 
Several of the seedlings grown in the bamboo pots became so 
sickly and weak that they had to be thrown away. 

The best time for planting out (Jastilloa would appear 
to be after the first rain at the end of September or early part 
of October, and during the first and second w^eek in April. 

Castilloa seed is of such a perishable and soft nature, and 
the seedlings are so delicate, that it requires a good deal of skill 
and attention to preserve them in a healthy state ready for 
planting. 

This perishable seed, produced in July and August, cannot 
be successfully grown to a sufiicient size to plant out in the 
field by the end of September. A few of the earlier bearings 
will do so, but the bulk of the seedlings will not be strong 
enough in time for planting, and, consequently, will have to be 
kept back until April. They may become too large for the 
boxes and will tlierefore have to be transferred to beds in 
a nursery. 

Hevea seed cannot be obtained in this country, and has to 
be imported. Under favourable conditions, if a planter tests 
his Hevea seed and finds that it germinates well, it would 
probably be advisable to put about three seeds directly into the 
earth where he intends U) grow plants permanently. If they 
all grow the weakest should be removed and transplanted. 

Castilloa should be planted on the groui) system 20 feet 
apart, thiee plants being put into each hole so as to ensure an 
establishment of absolute healthy trees. As soon as the plants 
have taken root, and have grown about 3 feet high, one plant 
should bo removed, and at the end of four years the weakevSt of 
the remaining two might be so heavily tapped as to bleed it 
to death. This would give a small return and would ensure the 
permanent establishment of one healthy tree, and so far from 
retarding or injuring tlie tree would help it, as Castilloa 
appears to succeed very well in group planting provided it is 
given a fair area between each hole. 

Hevea should be planted 20 feet apart, but not iu the 
group system. It naturally grows straight, and therefore 
differs from Castilloa, Avhich is inclined to throw out lateral 
branches before it reaches a good height. 

Hevea should do best on alluvial lands, but I see no reason 
why it should not also thrive on any orciinary land that is 
sufficiently rich and has a fair rainfall. 

With regard to the Forsten^onia floribunda, we have in 
Jamaica a natural rubber-giving vine that abounds over 
almost all our limestone foruuitions. It is a climber, and can 
be found plentifully at altitudes from 200 feet to 4,000 feet. 
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Hitherto the impression has been that the rubber from this 
vine was of inferior quality, and the vine could only be found 
here and there in isolated places. Investigations by officers of 
the Jamaica Agricultural Department have shown, beyond 
doubt, that this vine grows indigenously over many thousand 
acres of our land. It yields rubber of an exceedingly high 
quality that is free from resinous matters- 

I,t trails along the gi'ound for about 20 to 80 feet and then 
mounts the forest trees. 

I have given this plant a good deal of attention, and have 
made and submitted its rubber to experts. They have 
pronounced it as being highly satisfactory. 

The cultivation of this rubber-producing plant could be 
carried on very easily. Enter the bush and undei’-wood, 
gather your cuttings direct from the present growing plants, 
and place them into the ground in rings around standing trees. 
They will grow readily and run on the trees. The bleeding of 
them would be exceedingly simple. By cutting a small slice on 
the side of the vine by means of a sliarp instrument, the milk 
would run readily into a pan placed beneath. 

This vine grows readily on the kinds of land that are 
too rocky for either Hevea or Oastilloa. It has been said that 
because the vine is a climber it would not lend itself readily to 
cultivation but it should be comparatively easy to establish, if 
these vines are planted 6 feet apart in the woods, from 1,000 to 
1,200 vines per acre. 

A single vine will often yield sufficient milk from a single 
tapping to give an ounce of rubber, and assuming you tap the 
vines several times in a year, the yield would be considerable. 
The collection of rubber from vines is now being carried out 
largely on a commercial scale in other parts of the world and 
there should be no reason why this rubber-producing plant could 
not be successfully cultivated for the same purpose. The 
demand for rubber is exceeding the natural supply. Cultiva¬ 
tions are springing up on every side, and there are many parts 
of Jamaica that could be made to produce as good rubber as 
can be obtained from other parts of the world. 



PROGRESS OP THE RUBBER INDUSTRY IN 
TRINIDAD. 

BY J. H. HART, P.L.S., 

Superintendent, Royal Botanic Gardens, Trinidad. 

At the West Indian Conference of 1901, I read a short 
paper on the experiments carried out by the Botanical Depart¬ 
ment, Trinidad, in connexion with the cultivation of various 
kinds of rubber trees. In that paper (published in the West 
Indian Bulletin, Vol. II, pp. 100-10), six different kinds were 
mentioned, viz.: Caslilloa, Hevea, ManihoU Ficxis, Landolphia, 
and Funtumia; to which was also added balata, (Mimtisops 
globosa), a native tree affording produce similar to that of 
the gutta-perchas of the East. 

CASTILLOA OR CENTRAL AMERICAN RUBBER. 

Since 1901, Castilloa planting has been steadily continued 
in Trinidad, and some thirty-three estates are now engaged in 
the industry, the total number of trees planted being estimated 
at some 300,000. Numerous experiments have been made with 
a view to discovering suitable methods of tapping and pre¬ 
paring the latex, and the specimens secured afford reliable 
evidence of the success*achieved. 

It can now be recorded that the colony of Trinidad and 
Tobago has several plantations which, during the past year, 
marketed rubber of fine quality and obtained satisfactory 
jriees. In recent account sales, 3«. 3d. was obtained for Scrap 
ind 48. 3d. for Castilloa Slieet rubber. The samples were 
dentical with those presented at the Conference. In Tobago, 
fine rubber has been produced. Scrap realized 48. per ft». while 
prepared Sheet made la. to la. 3d. higher. The quality of this 
rubber may be judged from the produce kindly loaned by 
proprietors, now exhibited. 

In Mr, de Verteuil’s block rubber, we have a very fine 
specimen, and I should not be surprised to find rubber prepared 
by this method, taking a first place upon the market, it being 
apparently preferred to sheet, on account of its oxidizing less 
quickly. 

The specimens of Castilloa prepared by the Experiment 
Station show the result of experiments in preparation. 

The first was prepared by creaming in three waters, and 
then naturally coagulating by placing in blotting paper over 
a fine wire strainer. 

In preparing the second specimen, the rubber latex was 
washed through a fine strainer with about eight volumes of 
water and then left for six days. The rubber naturally 
coagulated on the surface in a solid mass, and has since been 
pressed and dried. 

The third specimen is the ci'eamed latex of the first sample 
pressed between blotting paper, the fibre of which has 
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formed a csoat upon the surface. This is seen to have presewed 
the specimen from oxidization, except in places where it is 
not covered with the paper fibre. 

The rubber latex from which these specimens were prepared 
was produced by immature and undersized trees about eight 
and a half years old, which were cut out for thinning purposes. 
The rubber is not of first-class quality, but the specimen 
prepared without washing, appears to be the best and most 
el istic. 

The ‘ Tortuga’ sample is from trees some nineteen years old. 
The ‘ Tjouis D’Or * sample is from younger trees. The ‘ Rich¬ 
mond ’ sample is from trees some twelve to fourteen years old; 
the exact age of the trees is not stated but it is mentioned 
that 4 tt). of dry rubber is expected from one of the trees for 
the year 1906. 

The ‘ Monte Christo ’ sample is from one of the first 
estates planted with this kind in Trinidad. The age of the 
trees which produced it is not stated by the proprietor but 
from certain facts known to me, I assume it to be nineteen 
years. 

The ‘ Verdant Vale ’ sample is from young trees seven and 
a half years old. It appears that scrap rubber of the quality 
seen on the table is readily saleable, and as it costs less to pre¬ 
pare, it raises a question whether the price realized for sheet 
rubber is sufficient to cover the cost of extra preparation 

The cost of preparation per has been variously estimated. 
It would be unsatisfactory, ^wever, to make a definite state¬ 
ment of the cost of tapping and preparation on the present 
evidence. One large grower states that he prepares his sheet 
rubber by indentured labour, at the rate of 15c. per lb. but 
whether this will prove generally above or below the average 
is still doubtful. In my estimates, I fix the cost of preparing 
sheet rubber at a somewhat higher rate. It is to be noted tliat 
West Indian labour has to be taught first, before it can be 
calculated upon. 

The preparation of ‘scrap’ rubber would cost probably one- 
third less than ‘ sheet.’ 

Castilloa as a rubber has done well in all parts of Trinidad, 
and appears to suit the conditions of soil and climate. 

The supply of seed is so plentiful that the sales made by 
the Department are now merely nominal. Moreover, by birds 
carrying off seed, the tree is being distributed widely through 
the natural fore^, where it grows readily. 

heVba, or para rubber. 

The progress made in Hevea planting has been much 
encourag^ recently by the prices obtained for Ceylon produce. 
The demands upon our resources for seed and plants is now 
more than we can meet; hence, a considerable number of impor« 
tations have been made with a succese varying from 2 per cent, 
to 60 per cent. Various methods of pacJking have b^n tried. 
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From personal experience it appears better to take the chance 
of seed transport rather than to import plants, even in Wardian 
cases. 

Some twelve years ago, I advocated strongly in the Trini¬ 
dad Bulletin, the planting of Hevea. One planter planted a 
considerable number, and to-day, his trees are seeding freely and 
he is making an excellent return from seed and seedlings, and has 
thus provided for a future supply of home grown seed, which 
will probably meet future demands. The trees in the lands of 
the Botanical Department gave a fair supply of seeds, from 
which several thousands of healthy plants have been realized. 
All of these have been readily sold. 

Eight or ten estates are now planting Hevea and this 
number will probably be doubled during the coming year. 

With regard to the ability of Trinidad to produce first-class 
Para rubber 1 submit to the Conference specimens of various 
forms from the oldei trees of the Botanical Department. 
These specimens have been produced by two trees of the 
first consignments sent out by Kew over thirty years ago. 
The first tree gives rubber decidedly yellow in appearance, 
while the second tree gives rubber which on first coagulation 
is pure white, and probably differs considerably in composition 
from the first. 

Two methods of collection have been adopted. The first is 
to collect all the latex possible and set it to coagulate 
naturally; the second is to roll up the remainder of the rubber 
which dries in the cuts, to a ball. 

It is found that a second and even a third flow can be 
obtained from the same cuts, if the rubber is allowed to dry 
for some eighteen to twenty hours in the cut; for when it is 
removed a new flow takes place from those cells, which have 
been prevented from closing by the adhering rubber. 

That the rubber is of good quality, is shown by the 
specimens now submitted for examination. The latex when set 
to coagulate is simply strained through fine wire gauze with 
a minimum of added water, and then left in a soup plate or 
glass cell in a cool place. Twelve to twenty-four hours after¬ 
wards there can be removed soft sheet rubber perfectly 
coagulated. It may then be pressed into biscuits, in a copying 
press or by other suitable means. Rubber thus treated will 
dry quicker than if left to drain by itself. 

At the Experiment Station, Hevea trees eight and a half 
years old do not as yet yield rubber in quality or quantity 
to pay for tapping, although the trees are some 35 feet high 
with stems 6-9 inches in diameter. Our oldest tree has a 
diameter of 2 feet 3 inches at 4 feet from the ground, and 
gave a crop of over 4,000 seeds during the season 1906. 

Prom our tapping experiments it may be estimated that 
8 to 4 lb. of rubber could readily be taken from this tree, but, as 
it is depended upon for purposes of seed, it has been deemed 
better not to hazard productiveness by tapping too heavily. 

Two young trees raised from seedb brought down by 
Dr. BovalUus, from the interior of South America are growing 
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slowly and appear to be somewhat differeot from the kjlad 
first introdu <^9 but as tSey have not as yet flowered, it is 
impossible to decide their affinity. They are said to be suitable 
for gi'owth at higher elevations or in cooler climates than the 
ordinary varieties of Hevea, but this remains to be proved. 
There is no doubt a great future for Hevea planting in Trini¬ 
dad, the only drawback being the length of time the trees 
take to reach maturity. This state of maturity most assured¬ 
ly will be flxed at different ages by individual growers, pro- 
l^bly guaged by financial reasons. 

Trees can be tapped at an age, when tapping is sure to 
injure them, therefore cropping must always be conducted with 
greatest.care, as serious wounds must inevitably prove prejudi¬ 
cial to the life of the tree. 

The question of the best method of tapping is well laid 
down in Wright’s Para Rubber*^ but there is always the 
possibility that local circumstances will compel the adoption of 
methods differing slightly from those found successful in 
other countries. We see spiral cutting strongly recommended 
and illustrated, and have found it a successful method with 
trees growing strictly perpendicular, but it is evidently one 
which cannot be used with leaning trees. 

MANIHOT, FICUS, AND LANDOLPHIA. 

These three rubbers, at present, do not commend themselves 
to our cultivators for various reasons, Manihot Glaziotm has 
however, been tried on one or two estates, and one of these 
situated on a hillside, is reported as doing well. Ficiis elaatica 
grows readily and lasts for a long time, but is only cultivated 
as individual specimens. Landolphia spp. exist in the gardens, 
and one of them affords rubber of fair quality. These rubbers 
are not at present sought by planters. 

LAGOS SILK RUBBER. 

Funtumia elaatica is being largely planted. Many thousands 
of seeds have been sold during the past year, and plants to the 
number of nearly 60,000 have been distributed, or stand to 
order from the nurseries at the Experiment Station. This tree 
affoi;ds rubber at an earlier age than any other rubbers. 

Specimens of rubber taken from trees six and a half years 
old were reported upon by the Imperial Institute in 1903, when 
80 per cent, of caoutchouc vras found, and Professor Dimstan 
in his reportt states that it would be desirable to examine 
specimens from older trees. 

In 1908, this rubber compared with Castilloa from trees 
over twelve years old, was valued by London brokers at 2d. to 
8d, less per lb. than Castilloa. We are not yet in possession of 


* BeveabraaUUn8Uorl?a>r& Rubber by Herbert Wright, A.R.C.S., R,L,S. 
Colombo: Messrs, A. M. and J. Ferguson. 

t of the Imperial XmHUUey 1906, No, 1, pp. 160^7. 
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sufficient evidence to make a statement as to yield, but those 
persons who have seen it in its native forest consider the yield 
satisfactory. 


BALATA. 

Of balata (the produce of Mimuaops glohoaa) there is 
little to report. The tree is indigenous to Trinidad and South 
America and produces fine timber for railway work. A con¬ 
siderable number of inquiries have been received for plants 
at the St. Clair nurseries, and plots have been started 
at St. Clair, and on the (government estate at Diego Martin, 
Trinidad, so as to have a convenient supply of seed on hand to 
meet future demands. 

At present the forest has to be depended on for supplies. 

Many applications have been received for seed from foreign 
and colonial establishments, which show that considerable 
interest is taken in this i)roduct. 

Trinidad exports but little of the locally grown product, 
but considerable quantities are shipped from Venezuela, via 
Trinidad. 

The tree is of slow growth and the seeds are difficult to 
transport. Even when fresh they take a long time to germi¬ 
nate, periods of twelve months having frequently been 
observed from the time of sowing to germination. In the 
St. Clair nurseries the germination is hastened by grinding or 
filing away the hard exterior of the seed to allow access of 
moisture. 


CONCT.USION. 

In conclusion, I am able to state that the rubber industry 
is now well established in Trinidad, and that there is a prospect 
of abundant success. The initial difficulties have been met and 
overcome, and it is probable that with further experience in 
the details of manipulation, greater economy and profit will 
follow. 

Estates planted with rubber have largely increased in 
value, and planters are beginning to appreciate the feeling of 
adding to their establislied industries one that promises well 
for the future. 
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BITBBBB IN BBITISH GUIANA. 

KY THK HON. B. HOWELL JONES, 

Delegate from the Board of Agriculture, British Guiana. 

Recently the questions of collecting rubber in its wild state, 
and of its cultivation have been very prominently before 
the public of British Guiana, Applications have been made 
by several companies for grant# of Grown lands for these pur¬ 
poses, and there is no doubt that British Guiana offers an excel¬ 
lent field for rubber cultivation, as there are large tracts of 
lands in the interior which are quite suitable for this kind of 
cultivation. With regard to the Heveas, I do not think very 
' much is known, up to the present, as to the real number of 
these to be met with on our rivers and creeks. They are widely 
distributed throughout the interior and arc found principally 
in low lying swampy lands. There are several species found 
here especially in the Tapacooma, a tributary of the Pomeroon 
river, but these are nearly all eedy saplings. In Essequebo, 
Massaruni, and Demerara rivers they attain a fair size but do 
not seem to be of any great age. The s^>ecies most (*ommonly 
met with are H. pnucijlora and H, confusn, 

I am unable to give any information as to the yield per 
tree and the value of this rubber. 

Rubber from Saiiiums obtained in the North-West fetches 
77c. per 8). and has been already exported in fairly large 
quantities. 

So far I do not know of any latex gathered from Heveas 
having been exported, but that they are found in fairly large 
qitantities, 200 trees to the acre, I am prepared to vouch for. 
The cultivation of Heveo hraailienais has been attracting the 
attention of some of our sugar-cane proprietors. Two or three 
have already imported several thousands of seeds from Ceylon. 
These I should say would stand more chance of success if they 
were planted on the low-lying swampy light lands of the 
interior than on the stiff, front lands of oui' sugar estates. 
Heveas require moist lands. Sapium ancvparium is found 
growing wild on some of the stiff lands along our coast, 
especially on the west coast of Berbice, so that this tree ought 
to have more chances of success on such lands than would the 
Heveas. 

The next of importance as a rubber-producing plant that 
might be mentioned is Caatilloa elaatica —this ought to succeed 
on well-drained high-inland lands—but indigenous Sapiums 
or Hevea hraailienais would prove a more profitable cultivation 
planted in favourable localities. There are now exhibited 
specimen plants of Sapium Jenmani^ Sapium aucuparium, 
and Sapivm higlanduloaum, Heiwa pauciflora^ and Hevea 
hraailienais. 

JPuntumia elaatica grows readily here—but from what 
Mr. Johnson of the Gold Coast says of its yield, I do not think 
it would be a profitable tree to plant, 
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There are several species of indigenous rubbers growing 
here, prominent among which are the native species of Sapium 
which would probably thrive on the Coast lands* 

For our present knowledge of these Sapiums found in the 
colony, I would refer those interested in them to a recent 
report by Mr. Edgar Beckett, Principal Instructor-in-Agrieul- 
ture to the Board of Agriculture, on a visit paid by him to the 
North Western District during June, July, and August, 1906, 
to investigate and report to the Government concerning these 
native plants. I do not think that I could do better than 
quote the latter portion of this very interesting and valuable 
report 

This expedition has settled the question as to whether 
there are very valuable rubber-producing ti*ees in the colony. 
The answer is in the affirmative. There are several species 
of Sapium growing scattered here and there in our forest 
which yield an abundance of latex, forming good and valuable 
rubber. Another point of great importance which has been 
.settled is, that Monsieur Henri Jumelle, Professor-Adjoint 4 la 
Faculte des Sciences, etc., etc.—an authority on rubber trees— 
is wrong when in his ‘Plantes a caoutchouc’ (page 15) he 
speaks of Sapium Jenmani a.s being spoilt by the quantity of 
resin contained in the latex, giving a useless j>roduct. This i.s 
not so—the Sapium Jenmani I found in the upper Pomeroon 
yields comraer(*ial rubber. It is evident that, either by 
aboriginals, or others, with the latex of thi.s Sapium had been 
mixed the milk obtained from several of our nativel^icus plants, 
such as ‘ Dukalliballi,’ etc. 

Now my experience was that these Mens plants yielded no 
rubber at all, but only a poor c|uality resin, and, if mixed with 
the latex of any valuable rubber tree would naturally result in 
a useless product being obtained. The.se trees are much more 
easily found and would therefore be readily ta])ped by Indians 
and others for adulterating purposes. 

Sapium a'ticupamum, one of the most valuable rubber trees 
in the world, I .saw no signs of in the Waini, though there was 
anotlier rubber-])r<Hiucing Sapium yielding a product fetching 
8a. lO^d. per tb. 

As far as I remember, A^apium aucuparium is growing up 
the Aruka, a tributary of the Barima, which river 1 had no 
time to ascend, whilst on this expedition. 

As I have said before, the Sapiums, accoiding to my 
ext)erienee, grow wild, are scattered over very large areas, 
are giant forest trees, and in some cases yield most valuable 
rubber. If with the careless tapping methods of our aboriginals 
a product can be obtained fetching Sa, lOid. per h, in tlie home 
market, it is quite certain that the trees with correct tapping 
and careful preparation of the latex, would yield rubber that 
would fetch a price of 25 per cent, higher. 

The Indians all bleed very much too deeply, adding 
quantities of sap to the latex. 

In the Tapaoooma creek and tributaries of this creek are 
to be fount) several Hevea saplings. These, I believe, were well 
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known to Mr. Jenman, and are possibly Hevea Spruceana and 
Hevea guianensia, Hevea confuaa also jfrows in our colony. 

I have never seen any Hei'ea bmailienaia (Para rubber of 
commerce) growing anywhere in British Guiana, except from 
imported seed. Nevertheless, Sapiu7n auevparium ought to be 
able to hold its own against Hevea hraailienais, and the former 
tree is actually found in British Guiana and is being exploited 
up the Aruka river. 

Personally, I believe that the only rubber trees of the 
colony worth consideration are certain species of the genus 
Sapium. This genus belongs to tliat large family of plants the 
Euphorhiaceae to which Hevea, Manihot, etc., also belong. 

Sapiums are found in both hemisplieres. M. Jumelle tells us, 
that Sapivm higlandulosimi is American, wliilst Sapiu^n 
aehiferum belongs to China and Japan, and Sapium maigne to 
India. 

Sapiums are monoecious; leaves are alternate, with petioles; 
margin smootli, dentate, or serrated; and are furnished at the 
top of the petiole with two glands. Sometimes these can be 
just barely detected by the naked eye, whilst in othei* case's 
they are very long. In one case, as 1 have mentioned earlier in 
this report, I found a Sapium with tliese glands growing at the 
back of the leaf. 

The inflorescence consists of a long spike with the flowei's 
of both sexes—the male flowers occupying the upper part of the 
axis and are in groui)fe of thrc'o or more in the axils of the 
bracts, the female Hoovers occupying the lower part and are 
detached. 

The perianth of the male flowers has two lobes and the 
female three. The androcieum consists of two or throe free 
stamens, the ovary is three-celled. 

The fruit consists of non-floshy seed-case (non-drupaceons 
capsule) and is veiy much smaller than that of the Hevea - so 
much so that many of the Indians think that it does not bear 
fruit at all. It opens in throe divisions with a column in the 
middle. The seeds are generally sliglitly ovoid, biconvex, witli 
a covering either smootli or rough. 

Beyond Sapiinti Jemani, a specimen of whicli is growing in 
the upper avenue of the Botanic Gardens, not having seen either 
fruit or flowers of the others I found in the upper Waini and 
its tributary the Imoti, I am quite unable to say what species of 
Sapium they are. 

Sapium higlanduloaum grows con)monly enough not only 
along the east coast of Demerara and the w^est coast of Berbice 
but also in Georgetown itself. Doubtless it is also to be found 
in several parts of the colony. At De Kinderen, Berbice, it 
grows on the front pasture lands somewhat freely. I did not 
see this species at all in the Waini, but, of course, with the short 
time at my disposal and the tremendous area of land to 
be covered, it does not by any means follow that it is not 
growing there too. 

There are ‘several specimens of Sapium higlanduloaum 
growing in the bush behind the rice fields of the Botanic 
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Gardens, and the trees are found skirting the bank of the 
Lamaha Canal. Professor Harrison also found this species 
growing at Golden Ridge estate, Barbados. 

Sapium aticuparium can readily be recognized by an 
aculeated gland growing at the extreme tip of the leaf. This 
species is found growing at De Kinderen, Berbice, Mahaicony, 
and other parts of the colony. It is supposed to be this species 
that a well-known gentleman in the north-west district has 
planted, to the number of 15,000 seedlings. 

Other well-known trees are Sapium acreum, S. verum, 
and S. stylare. 

Personally, I am of opinion that there are several varieties 
of these species and that though the species itself may pi*od«ce 
caoutchouc, the variety may not. 

As regards the correct methods of tapping, this depends 
entirely on the way the lactiferous vessels run. At present, 
I am not in a position to give any satisfactory suggestions 
on this point. 

I am not of opinion that it would prove a commercial 
success for any one or any company to take up large areas ot 
land to bleed Sapiums, unless— 

1. The man in charge is well known to the aboriginals (on 
whom he lias to depend if he wishes to find any trees), and has 
a considerable amount of personal influence with them. 

2. Satisfactory jiersonal evidence is forthcoming that the 
trees are known to be rubber-producing. 

3. Some other industry is carried on at the same time and 
large quantities of the correct kind of young Sapium seedlings 
are planted, and tliat they be allowed ten years’ growtli before 
bleeding operations are commenced. 

I would very respectfully sound a note of warning in 
connexion with the (piestion of legislation. Though there must 
be every care taken against establishing a monoply, still if 
stringent regulations are made and enforced, now the industry 
is just ill its infancy, there will be a considerable chance of its 
being strangled. 

I am glad to be abto to report that I did not find a hingl(‘ 
tree that had been cut down by the Indians. 

On the question of yield, I also cannot state anything 
definite, as owing to the inclement weather, I could not 
possibly get any idea as to the yield per tree. I should 
however, think that 4 ft), per tree per year, could be easily 
obtained from ton-year-old trees. From the scattered forest 
giants, I believe a return of some 40 or 50 ft), would be obtained 
in cases where huge giants, such as the one referred to in an 
earlier xiortion of this report are found, and in cases where 
they have never yet been bled. In planting I think 33 feet 
distance from each other would be quite safe. 
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SUMMARY OP RESULTS OP TAPPING RUBBER 
TREES AT DOMINICA AND ST. LUCIA. 

The following brief notes having reference to Castilloa 
rubber at St. Lucia have been prepared by Mb. J. C. Moore, 
Agricultural Superintendent:— 

There are in St. Lucia no plantations devoted entirely to 
rubber cultivation, but on several cacao estates CasHlloa 
elastica has been planted through cacao fields instead of the 
usual ‘ Bois Immortelle ’ shade tree. 

Probably some 300 of these rubber trees range in age from 
eight to twelve years, and are ready for tapping. 

Measurements ot* a number of trees ranging from five to 
twelve years old indicate that the average annual rate of 
growth in height is a little over 5 feet. The average girth of 
these trees, at 3 feet above the ground, was as follows : - 

At five years of age—2 feet 4 inches. 

„ seven „ „ „ —2 „ 11 

„ eight „ „ „ —3 „ 0 „ 

„ twelve ,, ,, ,, 4 ,, 0 ,, 

One tree twelve years old was 70 feet high, and 5 ft. fi in. in 
girth at 3 ft from tlie ground. 

These trees are thriving in various parts of the more 
humid districts, on both fiat and hillside land, and principally 
at an altitude of about 700 feet and are planted at distances 
varying from 40-80 feet ai)art in cacao fields. There can now 
be no doubt as to the suitability of the soil and climate in the 
greater pai*t of St. Imcia for the successful cultivation of this 
rubber tree. 


TAPPING EXPERIMENTS. 

In September 1905, our first tai)ping experiments were 
commenced on trees in the Botanic Station. The trees tapped 
were, on the whole, exceedingly poor specimens for their age 
(fifteen to seventeen years) due to unfavourable soil conditions, 
and taking this fact into consideration, the results obtained 
may be regarded as very .satisfactory for a beginning. 

DetaHs of these tapping experiments have been published in 
the West Indian Bulletin, Vol. VII, pp. 21-9; I will therefore 
only summarize the points of principal interest. 

One tree having a mean girth of 4J feet was tapped up to 
a height of 12 feet by fifty-three V-shaped incisions, and 
yielded 40 oz. of dried rubber, or an average of *75 oz. per 
incision, or *70 oz. per square foot of tapping area. 

The results obtained by tapping nine trees of varying size 
and age indicate a yield of dried rubber equal to *50 oz. per 
square foot of the tapped area, or *56 oz. per incision. The 
total number of incisions made were 186 distributed over an 
aggregate stem area of 208 sq. feet. The average yield of dried 
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rubber per tree for this tapping works out at about UJ oz. 
This quantity of rubber does not appear to be sufficient to 
compensate the expenditure of labour necessary in working the 
V-shaped system of tapping. 

I have tried the ‘ herring bone’ and ‘ spiral’ methods of 
tapping, but not sufficiently to warrant a comparison of the 
relative merits of each ; though there is evidence indicating the 
* spiral’ as likely to be the most expeditious of the three 
systems. 

In connexion with the tapping of Castilloa efastica, 
1 mention three (luestions which might, I tliink, form the basis 
of a series of experiments where there is a suitable number of 
trees available for close observation:— 

1. Which system of tapping will give the maximum yield 
of rubber for the labour expended, and at the same time 
produce a minimum of injury to the tree? 

2. Can Castilloa be repeatedly tapped by successively 
paring the lower edges of the original incisions as is practised 
on Hevea in Ceylon ? 

3. How frequently this, or any other method of tapping may 
be safely and profitably employed ? 

Our tapping experiments were carried out in the mornings, 
this being considered the best part of the day in which to 
obtain the largest flow of latex. 

Extensive experiments in tai)ping Para rubber trees in 
the Botanic Gardens at Singapore ^how that morning and 
alternate day tapping has a distinct advantage over evening 
and daily tapping in tlie yield of rubber per tree. It has 
been observed in our subsequent experiments, that when 
a dozen incisions were made in the space of one lionr on 
the same tree, the last made incision gave mucli less latex 
than the first. On another but somewhat smaller tree, a total 
of 53 incisions were made, but with an interval of at least 
forty-eight hours between each series of five, and it was found 
that the flow of latex in the later part on the tapping was not 
noticeably less, but was more liquid and probably contained 
a lower percentage of rubber. 

This decrease in the peicentago of rubber in the latex of 
the later tappings on the alternate system, appears to be 
counter-balanced by the larger flow. It is well known that on 
a dry hot day the water contents of a tree may 1x3 considerably 
reduced by transpiration, and sometimes to such an extent as to 
cause in some plants a visible effect upon the foliage, owing to 
the rate of transpiration exceeding that of the intake of water 
at the roots. This probably causes a decreased liquidity and 
pressure in the fluids of the stem, to which it appears reasonable 
to attribute the differences in the flow of latex in the morning 
and evening, or daily and alternate day tappings. 

When making a number of incisions on a tree in a (*om- 
paratively short time, say 12 incisions in an hour, it has been 
observed that the flow of latex from the last made incision 
is much less in quantity than that obtained from the 
first made incision: and it appears reasonable to assume that 





this decrease in the flow is due to the pressure of the stem 
fluids being reduced by the loss of latex from the first made 
incisions. 

In this direction, an experiment was carried out with trees 
Nos, 8 and 9, which were selected on account of their uniform¬ 
ity in size, shape, vigour, and position, with the object of 
ascertaining whether a greater yield of rubber could be 
obtained by tapping a tree at intervals of about 48 hours, 
than by completing the operations on one occasion. 

The results were as expected, the alternate system 
indicating a gain in dry rubber of 52 per cent. 

In preparing rubber from the latex, the later is diluted 
with three or four volumes of water and then allowed to 
stand for about four days until the rubber has risen to the 
surface in a Spongy mass, which is then lifted out of the vessel 
after the coffee-coloured water underneath has been drawn off. 
The rubber is then worked into the desired shape, well washed 
in frequent changes of water, and finally pressed to force out 
any water remaining in the pores of the mass, and dried 
thoroughly in the shade. Rubber prepared in this way was in 
January 1900 valued at 5s. per in London. 

DOMINICA. 

The following paper on rubber in Dominica has been 
l>repared by Mk. Johkph Jones, Curator, Botanic Station, in 
which are discuvssed the suitability of Dominica for the different 
varieties of rubber-producing trees, and the results of tapping 
experiments 

A short note on rubber-yielding plants in Dominica was 
published in the West Indian Bulletin Vol. VII, pp. 16-20 in 
which the various methods of tapping rubber trees in Dominica 
were described. 


TAPPING EXPERIMENTS. 

It was recommended in the case of Castilloa that tapping 
with a sharp chisel the successive cuts being made to foim 
a ‘ half spiral of horizontal cuts on half the circumference of 
the trunk, with a distance of from twelve to fifteen inches 
between the lines of the spiral,’ was a good system, and one 
that might be followed by planters. An alternate system is 
to tap the circumference of the trunk leaving a greater 
distance (horizontally) between the cuts. 

It was further recommended for the easy collection of the 
latex^ to form channels round the trunks of the trees with the 
sheathing bases of the leaf stalks of the cabbage or similar 
palms. These being hard and dry should be soaked in water 
a few hours to make them pliable before being tacked on the 
trees. 

Before the tree is tapped it is better to spray the trunk 
with water. This causes the milk to run down the stem to the 
chaxmel more rapidly. Castilloa trees yield their latex quickly. 
The stem can then be washed again ; a very fine nozzle being 
used* The part of the trunk tapped is thoroughly washed and 
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all the latex collected in a few moments with a very small 
quantity of water. 

It should be understood that water in any ease must be 
added to Oastilloa latex otherwise it hardens and forms scrap 
rubber. 

Sheets of Castilloa rubber of a dark (*olour, prepared by 
the creaming method at the Botanic Station, were reported on 
in London by two firms in 1906 as ‘ fine thin sheet, well cured,’ 
value at that time 5.s. 7d. to 5s. Oci. ])er Jb., showing that 
good rubber can bo produced in Dominica. 

It would be of great help to growers of Castilloa, especially 
those who will shoitly have trees ready for tapping, if 
information could be obtained regarding the the form in which 
it should be shipped, whether in blocks oi* sheets, and what 
colour the rubber should be. Castilloa rubber obtained by the 
creaming method is dark in colour. If the rubber is free from 
impurities, foreign substances and strong, does the colour 
alfcet the price ? 

Experiments show that amber coloured sheets of Castilloa 
rubber could be obtaiiu'd. but <iidy at increased expense on the 
part of the producer. Would such rubber obtain a higher 
price than similar rubber iii strength and imrity, but of dark 
colour ? 

The area under Castilloa in Dominica is being gradually 
extended. A nmuber of plants and a considerable (juantity of 
s(»eds arc distributed annually from the gardems. Planters 
now know how to <leal with the seeds, and very successful 
nurseries of C/astilloa seedlings are to be seen on various 
estates. 


RUnHER-rRODUClNii TREES AT DOMINU^A. 

Cunfillon elasticn is probably tJic best rubber tree for 
cultivation in Dominica. The tree grows well, it can bo depend¬ 
ed on in eight or ten years to give a gc^od yield of rubber, 
it is known to wilJistand fairly satI^>faetorily the severe gales 
that sometimes sweep over the island. It can be grown either 
in plantations by itself, or as a shade tree among cacao where 
shade is retiuired, oi* planted round the edges of cacao fields. 
A good sui)ply of plants and seed can be obtained in the 
island. 

Funtumia elastica, the Lagos? silk rubber, which was 
intro<luced into Dominica during 1896 has been tried in several 
parts of the island but it has not proved so satisfactory a plant 
as Oastilloa. It is liable to attacks of scale insects causing black 
blight, and unless planted in a very sheltered position, the 
plants are uprooted by strong winds following lieavy rains. 

Tapping experiments were madi^ in 1906 on a few trees 
from eight to nine years old. The yield of rubber was small. 
It was reported on in London as being soft and valued at 2s. 6d. 
to 28. 9<i. per lb. The trees were again tapped a few weeks ago, 



but there was no improvement in the yield. Trees tapped on 
au estate at Windward where there is a rich soil and heavier 
rainfall than at the Botanic Gardens also gave a poor yield of 
rubber. 

Unless this tree shows considerable improvement of yield 
w'hen from ten to twelve years old, it will probably fall into the 
same position as the Ceara rubber tree, Manihot Glaziovii, a tree 
known to give an excellent rubber but the yield per tree is so 
small that it is not cultivated on a large scale. 

Hevea hrasilicrtHis ,—Few plants of this species exist in 
Dominica and little is known of its yield. It grows well when 
young but is somewhat easily uprooted by tlie wind. A glance on 
a map will show that the habitat and the great cultui’al develop¬ 
ment of this plant during recent years is confined to equatorial 
lands, (that is those lying between 10^* north and south of the 
equator) where there are no severe storms. It may grow well 
in islands like Dominica, IS*’ north of the equator, but how will 
it behave when storms sweep over the island ? Information on 
this point vv^ould be valuable, if any place similarly situated as 
Dominica can give it. 

Landolphia oivarienais, —A wardian case of these climbing 
plants was received from Kew in 1903. A i)lot of sixteen plants 
was started on the hillside, a rather dry situation. The plants 
have grown well, flowered, and borne seeds. No ta))ping has 
yet been done, but the plant is known to yield a good rubber. 
It may prove a good rubber plant to grow on hillsides in 
Dominica. 



TOBACCO INDUSTRY. 


TOBACCO IN JAMAICA. 

BY THK HON. W, FAWOBTT, B.8( . F.L.H., 

Director of l*ublie Gardens and Plantations, Jamaica. 

The history of economic plants in Jamaica is part of the 
history of the efforts made by the British Government to aid 
the colonies. The wide knowledge, wise counsels, and great 
wealth of Sir Josseph Banks were always at the service of the 
Government for the purpose. In later years, when the Royal 
(ilai*dens at Kew were presented to the nation, and the establisli- 
ment there gradually grew in value and influence under the 
fostering care of the Hookers, father and son, and later still of 
Thiselton-Dyer, the efforts of the Government became 
systematic and continuous, and consecpiently still more valuable 
to the colonies, especially to such colonies as maintained 
Botanic Gardens Avhlch were in constant communication with 
Kew, 

The history of the tobacco industry in Jamaica is a good 
illustration. 

Sir Joseph D. Hooker has been good enough to state in 
a letter written in October 1905, what he did to assist it, as 
follows 

‘When Sir J. P. Grant was apiiointed Governor,* he, being 
an Indian friend of mine, asked me what he could do for the 
introduction into the island of useful vegetable products, and 
he came and stag ed with me foi a couple of nights to talk it 
over. 1 reminded him that it was a scandal that with tlie East 
and West Indies in our iiossessiou we htul not a good cigar from 
either, and that in India*nothing but Manila cheroots were 
smoked by Europeans, and in England Ha\ anas. 1 suggested 
my getting seeds, together with histories of tlieir manufactures, 
of various kinds from Cuba, Manila, etc., through our Consuls, 
and that he should get some enlightened Jamaica proprietors to 
commence the cultivation. This we carried out, and in the 
third year Sir J. ]^ Grant sent me a sample of tobacco grown 
in Jamaica from these seeds, whicii 1 sent to an expert in 
London who pronounced it most promising. 1 also suggested 
to Sir John offering prizes for the best cigar:?-. 

‘ My old friend Musgravet sent me several boxes of excellent 
cigars. Afterwards, the quality of the article went down, some 
boxes I ordered arrived full of weevils and were carelessly 
packed, and 1 gave up smoking the Jamaieas. Quite lately 
I have had good accounts, and the box you seat bears testimony 
to them.’ 

* Sir J. (Jmul, Govoruor, IHSO 74. 

Kxcellent cigars arc now imidc in India, -7. Z>. 77. 
t Sir A. Musgravc, Governor, 1877‘Sa. 



Mr. Robert Thomson, Superintendent of Public Gardens, in 
his Annual Report for 1868-9, acknowledges the receipt from 
Kew of packets of tobacco seed of Manila, Havana, and Ijatakia^ 
A plot was grown at Castleton of Latakia on account of its 
free-growing and vigorous habit and a sample of it forwarded, 
through the kindness of Dr. (now Sir) J. D. Hooker, to a Loudon 
authority on the subject, who reports favourably of it, and says 
after suggesting some improvements, etc., as to preparing it for 
market, that ‘ the general appearance of the leaf is such that 
its cultivation should be encouraged in Jamaica.’ 

In the Jamaica Gazette for July 8, 1869, appeared a short 
paper on Tobacco by Dr. Thomas Allen, giving Cuban methods 
of cultivation and curing. 

In the Gazette for April 7. 1870, the Governor directed 
the publication of the terms and conditions under which ]:)rizes 
were offered by the Government of £250 for cmcouraging the 
cultivation and curing of tobacco. 

In the Report on the Botanical Gardenh for 1871-2, 
Mr. Thomson says 

‘ Plots of Manila, Havana, Kentucky, and Latakia tobacco 
have been grown, and samples of them will be sent to England 
for valuation. The Latakia, which c.ame from K('w a lew 
years ago, I observe is already very generally cultivated by 
the peasantry in many parishes, but, like most other cultivated 
plants in the island, in small patches. 

‘A great impetus li«s been given lately throughout, the 
country to the cultivation of tobac(*o on a much larger* scale 
than formerly. I have, during the last six years, distributed 
annually at the rate of 200 small packets of Vivv varieties of 
seeds which were first received from Kew.’ 

The collector of taxes for Kingston reported on January 2, 
1874, that a number of small manufactories of cigars have 
recently been started in this city, i)rint*ipally by the refugees 
from Cuba; anil although such cigars are very generally made* 
of imported tobacco, yet so much of our own weetl is now 
employed as to affect very considei*ably the importation of 
foreign-made cigars. 

He further continues as follows :— 

‘There are also at present in Kingston two large establish¬ 
ments where cigars are manufactured entirely of Jamaica- 
grown tobacco, and onC of these large establishments (Messrs. 
Soutar’s) has succeeded in bringing into notice on the continent, 
particularly in Austria, Prussia, and Turkey, the superiority of 
our Jamaica cigars to the ordinary brands of Havana ; indeed, 
so excellent have the cigars exliibited by Messrs. Sou tar at the 
Vienna Exhibition of last year been deemed by the Imperial 
Commissioners, that a medal lias been awarded to them for 
their exhibit. 

* I am also informed that some of our best samples compare 
favourably with the very best Havanas, and that there is every 
Ukel^ood of a large export trade being established at no 
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distant date, and the cultivation of the weed being extended in 
this country. 

* On reference to Customs’ statistics, I find that in the year 

1871- 2, cigars were impoi'ted, amounting to 7,202 5)., whilst in 

1872- 8, the quantity fell off to 1,903J 5)., and that the expor¬ 
tation of our island manufacture has increased from 100 lb. in 
1871-2 to 494 lb. in the past year. 

* It is therefore evident that tobacco will, within a few 
years, become one of the staples of this island, and will not 
only displace the imported article, but compete successfully in 
the markets of the world against all foreign productions of 
the kind.’ 

In November 1874, the Governor directed the publication 
of the following extract concerning tobacco produced in 
Jamaica, and exhibited at the Vienna Exhibition, 1878, from 
a Report by Wm. Robinson, Esq., Special Commissioner for 
the Crown colonies, and Superintendent of the Colonial Section 
at that Exhibition, upon the British colonies represented there, 
with particular reference to their produce : — 

‘The cultivation of tobacco, according to the Cuban system, 
has made a satisfactory start, and is increasing. 

‘ By the returns of the collectors of taxes, it appears that 
in August 1871, there were only 91 acres of this cultivation ; 
there are now more than «300 acres. The increase is principally 
in the i)a‘rishes of St. Andrew, where the cultivation is carried 
on by Jamaica owners, arid in the parishes of St. Catherine, 
St. Thomas, Portland, and St. Mary, where it is carried on 
mostly by (Cubans who liave settled and become the owners of 
property. Both Cnban and native labour are employed in the 
cultivation, but Cuban labour alone is employed in the manu¬ 
facture. As yet, the tobacco grown in the island is for the 
most part made up into cigars and snuff for island consumption. 
But the reports made of cigars sent by way of experiment to 
the London market are satisfactory. There can be little doubt 
that tobacco will soon be a great staple of export. The quality 
is certainly good. There is nothing to prevent Jamaica cigars 
equalling those exported from Havana. 

‘ In 1870, a prize of £250 was offered for the best tobacco, 
produced in Jamaica by any cultivator of not less than 8 acres, 
producing 400 5). of cured tobacco from each acre. This prize 
was equally divided between two competitors in 1872. These 
were the first producers in Jamaica of tobacco as an exportable 
article. 

‘Cigars were the only produce of Jamaica exhibited at 
Vienna, and they received the Medal of merit. Messrs. Soutar 
& Co., of Kingston, sent 2,000 of different sorts, which were 
excellent both in quality and in make. They formed quite 
a feature in the colonial annexe, and five times that number 
could have been sold as samples had they been placed at my 
disposal. 

‘The plantations of Messrs. Soutar are 15 miles from 
Kingston, and were established four years ago upon a soil simi¬ 
lar by analysis and in a climate corresponding with, tha^ of the 



famed Viielta Abajo District in Havana. Their seed was also 
received from, and is of the description grown in, Vuelta Abajo. 
Their manufactory is in Kingston, where they constantly 
, employ 100 hands in the preparation of the tobacco, and 
manufacture of cigars and cigarettes. The cost of freight 
from Jamaica to Great Britain is about 8s. per 1000 cigars, and 
to the Continent from 8«. to 3s. 6d. Persona disposed to ques¬ 
tion the value of Jamaica tobacco frequently stated to me that 
transplanted tobacco changes its character, and that therefore 
the cigars could not be as good as Havanas. The impression 
that it changes in character is correct. That delicate aroma 
found in the Vuelta Abajo tobacco is not derived from the 
seed but from the nature of the soil, the climate, and tlie tom- 
lierature. 

‘ When first establishing plantations in Jamaica some five 
years ago, Messrs. Soutar were of course aware of this fact, and 
tried the gro\vth in three different localities, all sown with the 
same seed, which was obtained from one of Partaja’s 
plantations in the district of* Pilotes in the Vuelta Abajo. 

‘ One plantation gave a very good quality, another a tobacco 
similar to that grown about Santiago de Cuba, and the other 
a strong but flavourless leaf, each differing according to the 
soil and climate, although all were cured in the same way. It 
was not until they had obtained a correct analysis of the soil 
of the Vuelta Abajo, together with a record of the temperature 
and other meteorological phenomena, that they met with any 
degree of success, and indeed it is only now that they have 
been able to secure a property having all these conditions. 

‘This year’s crop appears better than last, and Messrs. 
Soutar are confident that next will be ecpial to the finest Vuelta 
Abajo. 

‘ I have had much pleasure in forwarding several large 
orders to Messrs. Soutar from Vienna, and 1 am convinced that 
if, through these orders, they obtain a footing in Germany, 
a prosperous future will be in-store for them.’ 

Sir John Peter Grant, the Governor of Jamaica, with whose 
name the increasing prosperity of Jamaica will ever be associa¬ 
ted, reports that ‘ in the Castleton Gardens, plots of Manila, 
Havana, Kentucky, and Latakia tobacco have been grown. The 
first and last of these tobacco plants seem to thrive peculiarly 
well. The sudden spring that the cultivation of tobacco has 
just taken in this colony, renders the question of tobacco seed 
one of great interest and importance. Our garden must 
possess all the most highly prized varieties of this plant. But 
from all I can learn, Jamaica has as good a right to send 
tobacco seed abroad as any other place has. I have heard of 
a preference being given to the seed of Jamaica plants to seed 
imported from Havana of the same variety, and I have heard 
of Cuban settlers here who have i;)ronouneed the quality of 
some leaf now growing here, upon plants whereof the ciiltiva- 
tfon happened to have been attended to with the needful care 
and skill, to be already equal in size and quality to that of the 
best Cuban leaf. 
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* For a few years past the Saperintendent of oiir Botanic 
Garden has been distributing here small packets of tobacco 
needs, at the rate of 200 packets a year. These packets contain 
tlve va^rieties of seed, originally procured from Kevv. 

* I cannot mention Kew without observing that infinite as 
have been the services of Dr. (now Sir) J. D. Hooker to every 
part of the British Empire, there is no spot in that Empire 
which has greater reason for gratitude to that eminent man 
than this Island of Jamaica.’ 

In his Report on the Botanic Gardens for 1873-1, Mr. R. 
Thompson writes as follows :— 

‘ At the request of the Government, Her Britannic Majesty’s 
Consul-General at Havana forwarded in September a bag of 
the famous, and scarcely to be obtained, Vuelta Abajo tobacc*o 
seed, weighing upwards of 20 Ib. This made up the quantity 
I possessed to 30 lb., which was advertised for public 
distribution gratis. Upwards of 100 applications were made 
for it, and fifty-four of the earliest applicants received each 
a packet of about I lb., the others receiving smaller ones. 
Many of the apidicants stated that they contemplated the 
cultivation of thivS product on a large scale, and it is thus to be 
hoped that millions of plants will be produced from these seeds, 

‘ The successful cultivation of tobacco in Jamaica is now an 
accomplished fact, and it may be considered one of our staple 
products. Considering the paucity of the staple products of 
Jamaica, the desirability of introducing new objects of cultiva¬ 
tion, and the reluctance exhibited on the part of private 
enterprise to embark in new undertakings, the position that 
tobacco has taken is highly gratifying, and augurs well for the 
future of the island. 

‘ Considerable diiliculties have to be encountered in the 
introduction of a new cultivation; amongst others are a proper 
selection of soil and climatic conditions, and the ignorance of 
the peasantry both with regard to cultivation and manufacture, 
and it is to be hoped that persons entering upon this cultiva¬ 
tion will duly consider such difficulties, as there can be no 
doubt that success will, in a great measure, depend upon their 
doing so. 

* It should be remembered that it is to the Cuban refugees 
that we are mainly indebted for the introduction of the 
tobacco cultivation, for it is to their enterprise, and to the 
advantage that has been taken of their skill, that we must 
attribute whatever has been done in regard to this. Amongst 
those gentlemen who deserve the liest thanks of the country 
for their determined and persevering efforts to establish this 
important industry, I would mention the name of Simon 
Soutar, Esq., whose beautiful cultivation of 100 acres of 
tobacco does him great credit. With regard to another 
gentleman who has also taJs;en a leading part in the establish¬ 
ment of tliis plant, I have great pleasure in extracting the 
following valuable notice from the Journal of Applied Science, 
the editor of which is a high authority on colonial vegetable 
products. A writer iu that journal, treating of the importance 
of colonists, in view of the increasing competition in the 
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production and manufacture of the great staples, turning their 
attention ^ minor products, makes the following remarks with 
regard to tobacco:—“ The Spaniards have hitherto monopolized 
this trade alleging that parts of the soil of Cuba were alone 
suited to the production of the Havana tobacco. This assertion 
is now disproved, for with good choice of seed, soil, curing of 
the leaf, and skilled manufacture of the cigars, Jamaica now 
sends into the market as excellent a cigar as was ever shipped 
from Cuba, and at a far cheaper rate. We have lately been 
favoured with samples of excellent cigars from the estate of 
Count Jos^ Duaney, Jamaica* He was among the first to 
introduce the planting of the real Cuban seed there, and his 
estate, Hall Head, which is in a district in the east of the 
island, has produced the best cigars up to the present time, 
although many other estates have gone into tobacco culture. 
If the quality of this brand be maintained, and the remarkably 
low price at which they can be sold wholesale continued, it 
will be a real boon to smokers, and lead to extensive orders.”’ 

Mr. Simon Soutar has favoured me with the following 
excellent account of his connexion with the rise of the industry. 
The knowledge of the capabilities of Jamaica as a competitor 
of the Vuelta Abajo district in Cuba, is doubtless in gieat 
measure due to Mr. Soutar’s energy and perseverance :— 

*In 1863,1 was in Havana and was struck with the great 
prosperity of the tobacco industry and the great influence it 
had on the commerce and prosperity of th^t port. In those 
days, Peru with its guano deposits, and Chili with its silver 
mines were very prosperous, and along with London took the 
entire crop of the finest cigars made, regardless of price; 
and while I was there the wharves were lined with cases of 
the finest cigars being shipped to those markets. On every 
hand I saw at least one-half the prosperity of Havana assured 
from its proximity to the great tobacco district, the Vuelta 
Abajo. ‘Itried to get some seed then but failed, and what 1 
got a year or two afterwards appeared to have been fried, as it 
failed to germinate. 

‘ At the close of the American war, a Kentuckian, Capt. 
Field, who had served with the Confederate Array, came to 
Jamaica and posed as a Kentucky tobacco planter. I started 
him on “Bellevue,” owned by the late O. M. Feurtado, but 
then the property of Mr. Derbyshire. 

‘ Capt* Field got seed from Kentucky and grew tobacco, but 
it was a long leaf and suitable only for smoking purposes. About 
1868 or 1809, we got some Havana seed, through 8ir J. J). Hooker 
and the Superintendent of Public Gardens, with which I start¬ 
ed cultivation with Capt. Field at Bellevue, and with Pedro 
Cisreros, a Cuban from Manzanilla at Cherry Garden, now the 
residence of Major Mareseaux. The tobacco grew very well 
but had no Vuelta Abajo flavour. I next tried the banks of 
the Rio Cobre at Cross Pen and several other places but 
without satisfactory results. Meantime 1 thought the Wag 
Water Valley both in soil and meteorological conditions similar 
to the Vuelta Abajo, and procured a sample of soil which was 
sent to Pelletier, the celebrated French Chemist, for analysis. 
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It was found to be very much like a similar sample edready 
analyzed by the same Chemist from the Vega Pilotos, a rather 
celebrated vega belonging to Partagas & Co. 1 secured some 
laud at Temple Hall in 1870, but being late, very little was done 
that year, and it was not until 1872, when I got Jose Pita, 
a planter from the Vuelta Abajo, that I was able to produce 
a tobacco equal to Havana. In that year I got about twenty of 
the best Havana cigar makers, revolutionists who came to 
Jamaica as refugees—Sestero, Badell, Pino, and others, all cele¬ 
brated workers from the factories of Partagas, Cabanas, and 
“ LaHonr^idez.” They made tlio cigars I exhibited at the Vienna 
Exhibition in 1873, and which gained the highest Medal and 
Diploma, and secured orders from Prince Milan (afterwards 
King of Servia), the Sultan of Turkey, and a number of other 
notables vho considered them better than the usual run of the 
Havana cigars of that (lay. The Commissioner in charge of the 
Colonial Section at the Vienna exhibition was Mr. William 
Robinson (afterwards Sir W. Robinson. Governor of Trinidad) 
from the Coonial Ollice, Downing Street, who took a very great 
interest in tie exhibit, and my success was no doubt greatly 
due to his good and judicious management. I exhibited again in 
187() at tlie Centennial Exhibition, Philadel[)hia. taking the 
highest honoiKs and medal, in many instances higher than my 
Hav^ana compel tors. 

‘The Government jirize of £250 given for the encourage¬ 
ment of the to>a(*(Jo industry was e(|ually divided between 
Mr. Derbyshire ind myself, that being in the opinion of Messrs. 
Kemble and Tieieli, the best way of encouraging the industry. 
A subse(iuent ])^ze of £50 given by the London Chamber of 
Commerce was avarded to B. A: J. Machado for a sample of 
Temple Hall tob*ceo. 1 have sold Tom])le Hall tobacco in 
Jamaica for £25 * quintal and in Bremen, then the greatest 
tobacco market iii the world, at os, a pound. Some Cherry 
Garden tobacco wm sold in London by Grant Chalmers Ac Co. 
at Ss, Od. a pound. 

‘Tobacco beiu^ a garden cultivation requires constant 
attention and suprvision. It necessitated my living at 
Temple Hall and sending three days a week there, coming 
into town on TueHdrj’’s, Tiiur.sdays, and Saturdays, and also 
neglecting niy town msines.s to a great extent. Then a number 
of ]ieople liad by thls umo gone in for the cultivation of tobacco 
and manufacture of cigars and were flooding the foreign 
markets with questt)ial)le Jamaica cigars to my prejudice, so 
I gave up the fact<)ry in favour of the Machados, renting the 
lauds to Cubans, 

‘ The system oj cultivation ])ursued now, is that of the 
Vuelta Ariba, aiKfean never prcKluce a high-class tobacco. 
It shows lhat our jtobacco is good when with such treatment 
we are abU to prod ice a smokable cigar, but if they would only 
get some firood Vu lta Abajo planters, and grow the tobacco 
in the prr|>er local ties with the same careful cultivation and 
selection &at obtaks in the Vuelta Abajo, our cigars would 
compete yith, if thw did not excel Havanas?. The Vuelta Abajo 
lands wet^ suppose( to have deteriorated very much. During 
the t|me hey werepsing large quantities of Peruvian guano, 
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their tobacooR loRt that dry nntty flavour they had in the 
sixties. Then, as the demand increased and the manufacturers 
were unable to fill all orders, they resorted to Porto Rico and 
Sumatra tobacco, which have no Havana flavour. 

* I always found the Department of Public Gardens and 
and Plantations very ready and anxious to heliJ the tobacco 
industry, but it must be grown much as the cotton is grown 
in the Southern States, by families dependent upon results, 
who cultivate small holdings, giving them constant care and 
attention.’ 

In the Report on Public Gardens for 1876-7, it is stated:— 
A small packet of Bhilsa tobacco seed was received last year 
from the Royal Gardens, Kew. This is the mosthighlyr reputed 
of all the Indian kinds: only a few plants were raised , these it 
was necessary to reserve for seed-bearing. They made an 
extraordinary robust growth, and otherwise presented many 
of the characters which give value to the best varieties of 
tobacco. About 2 lb. of seed was saved, wliich I distributed 
among the principal growers on the island for the.n‘ trial and 
report. 

Messrs. Charlton Thompson and G. A. Weitzinun cultivated 
tobacco from 1875 to 1881 in Jamaica; they had 150 acres at 
Potosi and 50 acres at Morant in the Blue Mountain Valley in 
the parish of St. Thomas, and 50 acres at Colb^cks near Old 
Harboui’ in St, Catherine. They used Sumata, Java, and 
Havana seed, but the best results were from Havana. 

The following memorandum, furnished t^ the Governor, 
(Sir A. Musgrave,) by Mr. Weitzman, was publisled in the Report 
on the Botanic Gardens for 1878: ‘The resilts obtained by 
different planters are, as is well known ant admitted, even 
by Cubans not interested in this undertaking of the greatest 
importance, and have i)roved beyond a doubt that oui* produce 
is one worthy of attention, and one whict will stand com¬ 
petition with that of other countries, the refutation of whi(*h 
has been established long before. As the r^iilt of my journey 
to England and Germany last year, I may i/ention that in the 
Hamburg market, the most considerabh in tlie world for 
tobacco, I found that our produce stood i^xt in rank to the 
Havana tobacco, to which it was pronc^inced inferior, but 
superior to all other kinds, even not eiteepted those other 
parts of Cuba, such as St. Jago, Manzani/lo, Yara, etc., which 
furnish such a very considerable quantitf to the consumption 
at home. . '« . . 

‘ As for the outlet and sale of our prodice, every one inter¬ 
ested has found that the German markevs, especially that of 
Hamburg, has given it the best receptiOi and gieatest en¬ 
couragement. Our tobacco is readily sold there, and, though 
the first hands may buy it as Jamaica, th^ consumer in most 
oases will not know better than that i is Ciibaa or even 
Havana. 

* Jamaica has shown that it can prockce a tobadco which 
has proved itself worthy of being introdiupd as a nejv article 
of industry, and, considering the short tiiiie that hat) elapsed 
since it was first established as such, we h^ve gained ^ by no 




means smalt success. Whatever faults there may exist about 
the different brandies, there are none w]ii(*li time cannot 
overcome.’ 

In his first Report (1879-80)as Director of Public Gardens ami 
Plantations, Mr. (now Sir) 1). Morris quotes from Mr. Weitzman 
as follows;— 

‘There are very encouraging signs of a steady demand 
for our cigars in England, as well as on the Continent 
of Europe. In the German markets, Avhich are considered 
the most imi>ortant for leaf tobaccos from all parts of the 
world, Jamaica tobacco sent there for sale was well thought 
of and ranked in price next to the celebrated Havana leaf, as 
it distinguished itself from most of the other Cuban varieties, 
by its fineness of texture and mild agreeable flavour, and an 
absence of all rankness so often met with in the latter. 

‘ Since last year, the consumption of Jamaica cigars iu Eng¬ 
land has siiread in an extensive mannei*, and the demand for our 
production now gives employment to a great number of hands. 
Of the workmen that are employed, by far the larger number 
still are Cubans, but we are glad to see the natives gradually 
adopting the firofession and taking part in the general compe¬ 
tition.’ 

In the Report for 1883-4, the Direetor says: ‘ The culti¬ 
vation of this once promising industry on a large area would 
appear to be dc'creasing, chiefly owing, I believe, to want of 
success in pi-fiperly cni*irig and ))repariiig the crop for the 
market. 

‘In many parts of the island, however, tobacco growing in 
small patches is being extended gradually, and numerous 
applications are made for the best iiualities of Havana tobncco 
seed. 

‘ As is usual, not only in Jamaica but in most of the West 
India Islands, tliere is a great want felt for plain pra(*tical 
hints as to the cultivation of new economic plants, and the 
jn eiiaration of the produce so as to gaiu good and reiiiunei’ativc^ 
])rices. 

‘ On the subject of properly curing tobacco, which is one of 
the most important points connected with this industry, and 
one, moreover, in which most Europeans who have attempted 
it in Jamaica have failed, there is a great demand for reliable 
information. The Cubans settled in the island are apjiarently 
the only persons who can cure tobacco properly, but unfortu¬ 
nately, their numbers are decreasing, and in many cases they 
take u}) other industries which appear to them to offer bettei* 
returns tor their labours.’ 

He also (luote^ from a communication to him from Dr, Neish 
as follows ; ‘ General Vijegas, formerly of Cuba, but now an 
extensive cultivator of Havana tobacco at Colbeck’s Plantation,*^ 
informs me that sowings of tobacct> seed are usually begun in 
August with successive sowings throughout the following 
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months, namely, September, October, November, and December, 
and mentions that the earlier sowings give leaf of very mild 
quality, with fine flavour, and that the later sowings furnish 
stronger tobacco, the leaves gaining in strength with the 
advancing season. The very strongest kinds are furnished by 
plants sown in November and December. His opinion is that 
there are in Jamaica many thousands of acres well adapted for 
the cultivation of Havana tobacco, and that, contrary to 
a common opinion, the drier imr*ts of the island, prf)vided 
suitable soil be selected, are quite well adai)ted to tobacco. He 
maintains that it is only in the .«eason of planting out that 
much moisture in the soil is essential; that tobacco grown in 
a comparatively dry district will have a fine and distinct 
flavour, different in aroma to that growji in a wet locality. 
Further, I have his authority for the observation that tobacco 
grown in wet districts, such as parts of the eastern emi of the 
island, and in some northside parislies, will not kee]) long, but 
must be sent to the European markets as soon as it can be 
cured, and that cigars made of such tobacco will not keci) for 
more than a year without deteriorating, both in aj)})earaiice 
and quality, wliereas tobacco grown in a drier climate will 
keep longer, and cigars marie from the latter kind will keep for 
fully three years. His opinion is that tliere is a veiy general 
liking amongst English smokers fm* cigars mild as to strength, 
but delicate in aroma - a ta.ste which is met well-known and 
well-cured Havana tobacco grown in a rather dry but not arid 
climate. He says there is plenty of good soil in Jamaica, 
at present in ruinate, perfectly adapted to grow this quality 
of tobacco, ranging over an extensive tract of (*ountry com¬ 
prised principally in the parishes of St. Catherine and 
Clarendon.’ 

In 1884, Messrs. Thorn] )Soii & Weitzraan failed, their Agents 
in England having overtraded and their capital having become 
exhausted. 

In the year 1888, the London Chamber of Commerce 
offered a prize of fifty guineas for the best specimen of tobacco 
grown in India or in any of the J3ritish colonies and possessions. 
Each specimen submitted was to consist of a minimum quantity 
of 400 tb. in weight. The prize awai'ded in the following year 
was divided between samples from Jamaica and British North 
Borneo. The Jamaica winner was the firm of Messrs. B. J. B. 
Ma(*hado, whom I persuaded to enter foi* the comjrotition. 

As the Cubans alone, speaking generally, understood the 
art of cultivating and curing tobacco, any increase of the 
industry among the native small settlers could only be 
successful and permanent if reliable and practic^al information 
could be given in a form that could be assimilated by them. 
An attempt in this direction was made in 1889 by the 
publication of a short treatise on tobacco in the Jamaica 
Bulletin by Mr. J. 0. Espin, a Cuban. 

In 1893, ‘i5 lb. of the best Vuelta Abajo seed was obtained 
from the British Consul-General in Havana and distributed to 
growers, and other consignmentH were received from time to 
time in subsequent years. 
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In 18P7-8 and in the following year tobacco was grown at 
Hope Gardens for the express purpose of obtaining a large stock 
of seed from carefully cultivated and well grown plants both 
of Havana and Sumatra varieties. 

During the years 1898-1901, a very important experiment 
in cultivation on a large scale was undertaken by the 
Hon. Evelyn Ellis at Montpelier in St. James. No less than 150 
acres wore cultivated in tobacco, and no expense was spared 
to make the experiment a success. A short account of this 
undertaking was published in the Jamaica Bulletin for January 
1899. Other industries were under experiment at the same 
time, such as dried bananas, and cattle food, under the manage¬ 
ment of Mr. Zurcher. But none of the expei*iments appeared 
likely to yield a profit, and they came to an end in the year 
1901. Some excellent tobacco and cigars were protluced, but 
the soil is not of the proper physical texture to give really 
good results. 

Mr. J. C. Espin’s treatise on ‘Tobageo Cultivation and 
Curing’ was imblished in the Jamaica Bulletin for October 1899. 

In the Annual Beport for 1898-9, I wrote as follow's: 
‘ The engagement of an expert in curing tobacco at Montpelier 
at a high salary is justifiod as a mere matter of business. It 
would be a great boon to the whole island, if an expert of 
like character would be attached to the Hope Cardens tr) 
demonstrate in his work thei’e to all comers the manifold 
minutiae of the process of curing. When there was no work 
that required his presence at Hope, he could travel through 
the island, giving public demonstrations, examining tobacco, 
undergoing curing at different estates, and affording advice 
and assistance in every w ay to any who should seek it.* 

‘ At present our means of instruction are very limited, but 
every one who receives seeds may also have the Jamaica 
Bulletin (May 1889, No. 13), w^ritten by a Chiban expert, dealing 
with the cultivation and curing of tobacco. 

Obtaining an expert knowledge of the curing of toba(»co 
was rendered possible when Mr. T. J. Harris was appointed 
Assistant Superintendent of Hope Gardens with the special 
care of the economic section. In 1900-1, about 4 acres 
of tobacco were gro>vn at Hope Gardens for the purpose of 
investigating the proper inetiiods of (cultivating and (‘uring 
A curing liouse was built and an attem])t made by Mr. T. J. 
Harris to cure the leaf from the study of Espin’s treatise 
and from information received from Cubans. The first cutting 
failed, and an arrangement was tlnni mad(‘ with a Cuban 
tobacco planter, Mr. Antonio Leon, t(» come to Hope Gardens 
from time to time and advise on the cutting and curing of the 
crop. Four acres were again planted in the following season 
(1901-2), and from tVie experience gained during the two 
seasons, Mr. T. J. Harris was enabled to prepare articles on the 
cultivation and curing of tobacco for publicixtiou in the 
Jamaica Bulletin^ These articles appeared in the Bulletin for 
April, May» and October, 1902, and were also issued as leaflets 
for general distribution. The different value to be placed on 
the two treatises—the one by Mr. Espin and the other by 
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Mr, T. J. Harris—may be expressed by saying that Mr. Bspin 
wrote as one famllar with the subject from boyhood, and so 
uuconsciourt of the difficulties of the inexperienced ; Mr. Harris 
wrote as one who had failed over and over again, and who haci 
only gained his knowledge by careful study of the information 
j*eceived from Mr. Leon and other Cubans in correction of 
details of practice which had caused previous failures. 

I attach great importance to having been enabled by the 
Government to secure that one of the staff should have had the 
opportunity to (jualify himself as an expert in tobacco. His 
experience was put in writing for the benefit of others ; men 
were trained by him in the Department who have carried on the 
work since he left, and a practical school’ for teaching the 
apprenticcvS and otheis was started at Hope Gardens which 
ought to exercise a very great influence on the extension and 
improvement of the toba(‘co industry in the island. 

As stated in the Report for 1898-9, I consider that besides 
the practical training which is now going on at Hope Gardens, 
it would be well to ha\e trained men travelling through the 
country during the tobacco season offering advice to growers 
in cultivation and curing. Large growers can always secure 
the services of a Cuban, but small settlers require demonstra¬ 
tions in their tobacco fields and in their curing houses to 
supplement and to illuvstrate tlie teaching imparted in the 
leaflets on tobaceo. 

In 1902-8, only 2 acres were planted for the purpose of 
giving the apprentices an opportunity of gaining practical 
experience; and in the following year 1903-4, besides 2 acres 
in Havana tobacco, j acre was giown in Sumatra tobac(5o 
under a cheese-cloth tent to test whether the very expensive 
Sumatra wrapper imported from America could not be 
grown in Jamaica. The result of the experiment was to 
show that under cheese-ch)th a very fine grade of wrapper 
can be grown, quite equal if not superior to that imported 
from America. Owing to the tlryiiess of the cliniati^ at Hope, 
difficulty was experienced in curing, but this was overcome on 
further trial during the following season (1904-5). During the 
next year (1905-6) the Sumatra tobacco was grown in the open 
as well as under cheese-cloth, and the opinion of an expert, 
Mr. P. V. Chalmers, was that the sun-grown Sumatra was 
superior to that grown under cloth, and that the flavour of 
both kinds and of the Havana is ‘unsurpassable when fully 
fermented.’ 

A small sample of the Sumatra tobacc*o grown under shade 
cloth was sent for report as to quality and value in the English 
market to the Imperial Institute in the year 1905. The 
Director, Prof. W. R. Dunstan, reported as follows;— 

‘ The sample consisted of six leaves of the wrapper type of 
cigar tobacco showing a dull, olive-brown tint. The leaves 
were of fair length, uniform in colour, thin and free from 
stains and burns. They were somewhat brittle when liandled, 
but this was probably due to their having been packed between 
sheets of cardboard which had absorbed the moisture, render¬ 
ing the leaves abnormally dry. When ignited, the tobacco 



burned evenly and ^steadily, evolving a fairly fragrant aroma 
and leaving a greyish white ash. 

‘ As the sample was very small, it was impossible to submit 
it to chemical examination. It was therefore sent to a firm of 
tobacco experts to be tried for wrapping cigars and for the 
determination of its commercial value. The experts’ report on 
the tobacco was as follows :— 

“ The tobacco is of a very liandsome appearance, thin in 
texture and thei*efore highly productive as a wrap 2 )er for 
tobacco ; in use it is somewhat tended' and does not appear to 
have quite as much elasticity as Sumatra tobacco of similar 
texture; the burning is very fair and the flavour not unsatis¬ 
factory. Similar toba(*eo, well put up, would feteli on the 
English market up tci about Bs. per U)., for first lengths, say 
2s. 3tZ. per It), for the second lengths, ancl from 1«. 3(/. to 1«. (3cZ. 
per B). for the third lengths. 

“ We feel sure that the soil and climate which have 
produced this toba(*co, are suitable for growing tvrapper 
tobacco, equal to most in the world, and if labour is plentiful 
and cheap, and the area of suitable ground large enough, there 
is a chance, in time, of this district of .Jamaica becoming 
a .serious competitor of Borneo, Sumatra, and Java. 

“ It will, however, be advantageous to prepare tobacco of 
this class in a similar manner to that in which East Indian 
tobaccos are got up for the European markets. If it were put 
on the market in the same form as the Mexican, Havana, and 
ocher West Indian tobaccos, this would probably detract con¬ 
siderably from its value.'’ 

‘ The experts go on to suggest that it might be worth while 
to carry out a similar eultivatioii experiment in Jamaica with 
Java tobacco as this would probably yield a urappi^r leaf, 
which would be stroiigei in texture and of even better flavoui 
than the present sample. 

‘The results of the expert‘^* trial of this tobacco show that 
it is of good quality and that if a similar ([uality can be 
placed oil the English market in quantity it will probably 
realize remunerative prices.’ 

As Mr. T. J. Harris was able by his experience to prepare 
notes for the use of others in cultivation and curing Havana 
tobacco, .so his su<»eessor, Mr. W, M. Cunningham, witii experience 
of two crops of Sumatra tobacco, prepared notes for the use of 
those who ai-e about to grow Sumatra seed for wrappers. 
These notes were published in the Jamaica Bulletin for July 
1905.^ 

Tne following tables showing the cpiantities of cigars, 
tobacco, etc., imported into, and exported from, Janiai(*a 
during the years 1871-1906, together with their estimated 
values, are of considerable interest: ~ 


*Thc nuboh prepaied by M.essi*H. T. J. Harris & W. M. Oiiinnnghaiu uetr 
reprinted as Pamphlet JV’o. JS ol the Imperial Department of Agiicultuie. 
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TABLE I, 
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TABLE li, 

Expoais OP Cigars, Tobacco, ktc., from Jamaica 
FOR 1871-1906, 



Cigars. 

Leaf. 

MaDiifactured. 

Y ear. 


— 



- 



Qu.intilios. 

Values 

Quantities. 

Values. 

Quantit les 

Values. 

- 

lb. 

£ 

lb. 

£ 

lb. 

£ 

1871-2 

100 

25 





1872-8 

317 

55 

800 

48 



1873-1 

2,733 

537 

5.600 

455 



1874-0 

367 

162 

26,723 

1,810 



187r)-() 

2,633 

283 

81,510 

1,051 



1870-7 

2,082 

671 

68,230 

1,030 



1877-8 

3,171 

757 

51,311 

5,585 



1878-0 

3,706 

1,123 

13.5,051 

8,111 



1H79-0 

0,826 

1,013 

35,271 

1,823 



1880-1 

25,028 

13,612 

77,007 

2,569 



1881-2 

10.210 

10,088 

85,365 

1.268 



1882-8 

4,711 

2,308 

22,000 

1,020 



1883-1 

1,00] 

2.122 

6,662 

333 



1881 5 

4,600 

1,003 

2,010 

156 



I 880 -O 

1,500 

2.029 

520 

' 25 



1880-7 1 

1.252 

2.126 

350 

17 



1887-8 

7.()()h 

3,504 


1 

1 


lvS88-0 

1,179 

2,S00 1 

1,593 

1 70 

1 


18S0-0 

1.19;5 

2,006 1 

1 




1890-1 

10,892 

5,116 

1 




1801-2 

18,8.58 

0,120' 

' 990 

34 



1802-8 

10,285 

5,117 1 

1 




1803-4 i 

i 13,747 

6,873 





1801-5 

17,469 

1 8,821 





1805-0 1 

15,297 

1 7,618 





1800-7 

19.960 

9,980 1 



1 

1807-8 

27.906 

13,083 

38,013 

2,618 i 

9,720 

1,159 1 

1808-0 

30,592 

13,120 

24,525 

1,211 

31,520 

2,880 ' 

1800-1000 

30,009 

11,530 

85,932 

4,387 

12 735 

1,502 1 

1000-1 

41,726 

1 5,654 

101,850 

5,067 

17,104 

1,958' 

1001-2 

39,122 

11,904 

47.889 

2.304 

13,750 

1,548 

1902-3 

41,888 

17,590 

4,824 

157 

10,162 

2,011 

1903-1 

31,428 

16,752 

12.109 

582 

17,035 • 

^ 2,233 1 

1904-5 

35,438 

18,872 

15,775 

613 

23,701 

8,289 

1905-6 

40,325 

20,312 

6,554 

246 i 

11,201 

1,251 




__ 


1 

1 



In the year 1897, the Government imposed an excise duty 
on cigars and cigarettes manufactured in the island, and 
charged also a duty for licences for manufacturing and 
retailing. 

The Cigars and Cigarettes Law of 1897 enacted—that 
manufacturers of cigars and cigarettes should be licensed, and 
pay a duty of 20«. on every 100,000 cigars made, and 5». on any 
number of cigarettes; that every retailer shall take out 
a licence, paying a duty of 5s., for every place of business, and 
shall enter into a bond ; that manufacturers shall pack cigars 
and cigarettes in such receptacles as are approved by the 
(jroveruor-in-Privy-Couucil, to which a stamp shall be attixed ; 
that importers of cigars and cigarettes shall affix a stamp to 
each package ; and tliat an excise duty be imposed and payable 
by means of stamps at a rate for cigars of Od. per 100 retailed at 
a price not exceeding 8s. 4d. ][)er 100, of 2s. per 100 ^heii 
retailed at a higher price, at a rate for cigarettes of UL per 
100; and provisions for bonding and for keeping books. 

This law came into operation on June 20, 1898. The pro¬ 
visions of the new law were felt to be onerous by those 
engaged in the industry, and tlie results were disappointing to 
the Government. The Collector General in his Annual Report 
for 1898-9 states :—‘ The newly levied duty on cigars and 
cigarettes between J uno 20, 1898 (the date of the coming into 
operation of the law) and March 81, 1899, yielded £2,548 
or at a rate of about £3,400 a year, 1 am free to confess 
that 1 am disappointed at the return from this source of 
revenue, and at the reception the law met witli on its being 
put into operation. Everyone admits that cigars form a legiti¬ 
mate object of taxation and that the duty imposed is a light 
one, ancl well within tlie ability of consumers to pay, and the 
methods of enforcement were pi*actically those in force else- 
Avhere, where excise restrictions exist; yet as soon as it was 
sought to put the law into operation, it met with most 
strenuous opposition. By relaxing many of the provisions of 
the Statute, the Department has striven to collect the duty 
without friction, but it is manifest that without a niodlciun of 
co-operation on the part of those concerned, the law must either 
be a practical dead letter ; or the alternative is for the Depart¬ 
ment to enforce it rigidly ; and this would create friction and 
possible hardship. If a method can be found whereby the 
restrictions on the trade are removed while the duty, which is 
admitted to * be a proper impost, can be brought into the 
exchequer, there will be no longer any appearance of excuse 
for opposition to the law.’ 

The area of cultivation in 1898-9 in St. Andrew and St. 
Catherine fell off considerably—a large number of Cubans 
having left the island. This exodous was no doubt partly due 
to the close of the Spanish Amei‘ican War, but probably it was 
largely increased by inability or lack of desire to conform with 
the restrictions on the trade imposed by the new law. The 
Government decided to alter the law hi certain particulars’, 
and the Tobacco Duty Law of 1900 was passed, which repealed 
the law of 1887, and placed the duty ou getting a licence at 5s. 
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per 10,000 cigars; at for any number of cigarettes; added 
a duty of 5«. for the preparation of any ainoiint of pipe tobacco ; 
ehfinged the excise duty for cigars to l,v. }>er 100 for all kinds, 
for cigarettes to Id. per 100, and added per tt). for 
pipe tobacco; made provisions for keeping a stock book and 
a record of tobacco used, for making monthly returns and 
checking same by the collector; removed duty on exports of 
tobacco, cigars, and cigarettes. 

The Tobacco Duty Law of 1902, while still providing for 
licences for manufacture and «ale, abolished the duty on 
licences ; placed the'excise duty for cigars at S(h per 100 when 
retailed at a price not exceeding 5«. ]>er 100, at Is. per 100 for 
cigars selling at more than os. per 100, for cigarettes at Id. 
per 100, for pipe tobacco at 6d. per 1b. 


COST OF Cn.TIVATlON FOR LARGE GROWERS. 

4 1 

A planter in L^pper Clarendon wlio has cultivated 6 acres 
in the season 1005-6, states that the actual money spent on 
cultivation, curing, and erecting a tobacco curing hou‘-e was 
4J238 28, Od. He estimates that £40 should be added to this for 
fencing, use of stock and implements, the timber for the house, 
and cases for shipping the crop, not charged in above, 
making the total expenditure lor the first crop of £278 28, Od, * 

But part of this expenditure should be spiead over, say, 
six year.s—clearing the land, preparing and fencing the field, 
felling timbers, erecting and roofing tobacco house, etc.,—say. 
£90. 

For this reason, deduct £75 fiom £278, making the cost of 
cultivation and curing of 6 acres £203, or nearly £34 per acre. 

It is admitted that in keeping the field in first rate garden 
cultivation all the time, more money was spent than was 
necessary. On the other hand, no charge is entered for sui>ci- 
vision ; and the wages of a man sufiiciently qualified to grow, 
cut, and cure tobacco would amount to 30«. a week at least. 
Avhile the work lasted from November to June 

At Hope Gardens insect pests are not troublesome, but in 
the cultivation under discussion a constant gang of labour Imd 
to be employed—picking worms and caterpillars from planting 
to cutting. This expense would probably not be so lieav> 
in succeeding years, as the ground would be free from weeds, 
decaying roots, etc. No rent or taxes are included in tlie above 
statement. 

The same planter writes: ‘ In my previous experience, 
taking good average years, and with all the economy that 
can be practised, cigar tobacco -carpa and tripa unclassi¬ 
fied—cannot be gi^own under fid. per R)., and I am under-, rather 
than over-, stating the cost. In unfavourable circumstances, 
and a light crop, it will cost double that.’ 

Another planter with considerable experience of tobacco 
grown at Colbecks in St. Catherine and elsewhere, says: ‘ It is 
impossible to grow and cure tobacco of the Cuban variety 
in Jamaica and to put it f.o.b. at less than Od, per !b.’ 



YIELD. 


The yield in a good seasou, according to the testimony of 
Cuban planters in Jamaica, is from 600 to 700 lb. per acre, 
including all qualities of leaf, and of this it is expected that 
not more than SO lb. would be of the third quality (fonque). If 
the crop does not amount to more than 500 1b. on account of 
bad seasons, the Cubans consider that the crop has not paid. 
With good soil, and good seasons, and where cultivation is 
carefully looked after, as much as 800 fb. is obtained, of which 
perhaps 60 lb. will be of third quality. 

In Upper Clarendon, the crop ftom 6acres weighed 5,000 
five months after the curing was complete. This was a high 
yield, due to the soil being very fertile, and not yet adapted to 
producing the best leaf for thin and lig^t wrappers. 

Of these 5,00^ lb., only 300 Bb. were of third quality— 
evidence of care and attention during cultivation and 
harvesting. > 

One acre of Sumatra seed at Temple Hall was very unfor¬ 
tunate in meeting very heavy wet weather, and only yielded 
200 lb., one-third of which was wrapper. 

PROFIT. 

(a.) Large growers. 

The crop of 6 acres in Upper Clarendon was sold in 
Kingston in the November following, when it had lost one-sixth 
of its original weight: — ^ 

4,700 (wrapper & filler) at 758. per 100 lb ,. £176 5 0 
800 „ (third quality) at 3d. to fid. per lb., say 5 15 0 

Total . £182 0 0 


Considering good quality of leaf (wrapper and filler; only, 
(4,700 lb.) the cost was £4 fis. 4d. per 100 Bb. or lOj^d. per lb,, and 
the price realized was only £3 158. per 100 Bb., or Od. per Bb. 

My friend writes: 'Taking one year with another, it 
certainly cannot pay the growers at 9d, per Bb. When I grew 
it before the business was killed by the cigars and cigarettes 
law, 1 sold the entire crop readily—unclassified—at lOOs. and 
1108. per 100 Bb.’ 

Another planter In Upper Clarendon who experimented with 
nearly 40 acres of tobacco, of which half was of Sumatra 
seed, says; ‘ At present prices, there is little or no 
profit in growing the ordinary article for the local market 
where the grower has to employ a practical and reliable man 
to supervize the cultivation, as compared with the case of the 
grower being qualified to manage and work bis own crop. 

* I am continuing my experiment with wrapper of both 
kinds as I believe the native wrapper, if properly cultivated^ 
cured,' and allowed to mature, will in time supplant the 
imported Sumatra/ 



(b.) By Cuban Small growers. The caltivation by Cabans 
is carried on by themselves and families and hir^ Cuban 
labour. 

The cost is calculated at £12 per acre for land previously 
worked, and at £15 per acre for land covered with trees and 
bush. The yield is from 000 to 8001b. per acre. Their own 
labour is calculated at the value of hired' labour. Another 
estimate is that every 1001b. of tobacco costs them £2 to 
£2 10s., according to the season. The third quality (fohque) 
amounts to 50 or 60 per acre, and only gets a very small 
price. 

Both wrapper and filler are purchased together at the 
same price, which ranges from £8 10s. Od. to £4 per 100 lb. 

It would therefore appear, from evidence received, that the 
large grower who has to employ a special manager for his 
tolmcco will have to pay for cultivation and curing, on an 
average, Od. per for his crop of cured tobacco; the Cuban 
who looks after his own cultivation and curing may reckon on 
his crop costing him 6d. per lb. 

PROSPECT OP THE INDUSTRY. 

At present prices, it does not pay large growers to culti¬ 
vate tx)bacco and sell the leaf. Even at Is. per fb. there is not 
sufficient profit to tempt planters to embark in an industry 
that requires the very closest attention. 

Tobacco for Nar>y. Mr. P. V. Chalmers has been most 
assiduous in working out a proper blend of tobacco for use in 
the Navy, and hopes to cteate a demand for a very large 
quantity of Jamaica tobacco at 7d. perS>. Probably all the 
best of the third quality (fonque) Would answer the purpose, 
and if so, this price is about double what is usually received 
for it, and would be a boon to tobacco growers. Tobacco of 
this quality would, however, only amount perhaps to one- 
twentieth of the total crop, and could not amount to a large 
quantity for some years, until the industry is much extendi. 

Manufacture of Cigars. It would seem that there might 
be a profitable outlet for planters for their crop if they wei*e to 
combine the manufacture of cigars with the cultivation.* 

There are however great difficulties to be overcome, among 
which are the following ;— 

(a.) To ensure an even grade of cigars it is necessary to 
have large stocks of tobacco from different localities for blend¬ 
ing ; so that planters would have to purchase largely, and 
great judgement, only acquired by long practice, is necessary to 
select the proper grades of leaf. 

(b.) To obtain a market for cigars. The local market is 
already supplied by those who have been in the trade for some 
years. The general markets in England and elsewhere are at 
present practically closed against our cigars, which can only be 
sold by arrangement with private purchasers, such as clubs. 
No private grower is likely to gain anything but disappointment 
in efforts to dispose of his cigars. 
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Sumatra Leaf. If, however, the present experiments in 
jcrowiiig wrapper leaf from Sumatra seed, initiated by tlie 
Public Gardens Department, be successful on a large scale, the 
crop would find a ready sale and be profitable. 

Extension of the Industry by Small Settlers. There has been 
a great demand lately for seed, and small settlers are experi¬ 
menting with tobacco in all parts of the island. It is an 
excellent product for the small grower, but 1 e should first 
satisfy himself that he has the right soil and climate, that he 
can devote himself almost exclusively to it during the months 
of cultivation and curing, that he can afford to erect a proper 
curing house, and that he will have a market for the cured 
product. 



ANIMAL INDUSTRY. 


INDIAN CATTLE IN JAMAICA. 

HY H. H. GossRT, Jamaica. 

The Zebu or humped cattle of India form a distinct species, 
and are scientifically classed under the title of Boh indicus. 
They are extinct in the original wild condition, but some have 
broken away from domestication, and exist in a state of nature 
In the jungles of Northern and Southern India. 

Darwin, in his work on A nhnals and Plants under Domesti¬ 
cation, says that the Zebu or humped cattle were domesticated 
as may be seen on the Egytian monuments, at least as early 
as the twelfth dynasty, i.e., B.C. 2100. 

The humped cattle seldom seek shade, and never go into 
water and stand knee-deep like the cattle of Europe. 

The Zebus have been introduced into England and else¬ 
where and crossed with common cattle. The cross-bred cattle 
were very fertile, and in Tasmania, where thousands of 
cross-bred Zebus existed, no instances of sterility have been 
observed. 

The Indian Zebu, popularly called the Brahinin, are 
generally held sacred by the Hindus, who consider it a sin 
to kill them, and pollution to partake of their flesh. The bull 
is worshipped under the name of Nuudee, having formed tlie 
.vehicle of their deity Siva during his peregrinations: but while 
a Hindu will, in eonsefiucnce, starve to death alongside of a fat 
bull or cow rather than consume its flesh, he will yet partake 
freely of the milk of the latter. 

Cattle in India comprise in most districts the wealth of the 
agriculturist. The most important object for which these cattle 
are reared is to provide motive power to cultivate the soil and 


229 



m 


to convoy by caVt produce to market* as well as to yield milk. 
Their flesh-producing capabilities have hitherto been (|uite 
a secondary consideration in their native country. 

In form or general appiarance and substance, high-bred 
Indian cattle are, as a rule, inclined to be ieggy and rather 
‘thinly made up,’ They carry little flesh, and are in this 
respect strikingly deficient in the thighs ; but in good (*attle 
the ribs are well rounded and deep, ancl the girth at the fieart 
is gcKKl. This remark is inteiitionaliy restricted to good cattle, 
as with the prevailing carelessness in breeding even in the best 
breeds many specimens have liat, short ribs, and are defective 
iu girth measurement. 

The hind quarters are invariably short and drooping, 
givijig to one accustomed to the full, square, and massive 
quartei's of English breeds, an appearance which wouhl, if 
oocurring in one of the English stocks, be immediately classed 
as a deformity. 

The back level is usually straight from the top of the loins 
till it approaches the top of* the shouhhirs, where it slightly 
rises and is broken abruptly by a fiesJiy hump which forms 
a crest or crown resting on the part corresponding to the 
withers of a horse. This region in Indian cattle is particularly 
high, apart altogether from the fact that it is covered by 
a fleshy prominence. 

The hump is a umsculine a]>pendage whicli only comes to 
full growth when the animal reaches mature age, and when it 
is in good condition. A diminutive hump is also present 
on the female in accordance with a general law of nature. 

The flesh of which the hump cousists is excellent food, 
and is confc?idered to be a delicacy. It is eaten fresh, and is also 
corned. I have eaten it in the latter condition : it resemble.s 
and tastes much like the base or root portion of an ox tongue. 
Throughout the rather .stringy, open-grained, fleshy substance 
there is an admixture of fat. 

The hum]) is erroneously supposed to have sonujthing to do 
with the drawing power of an animal; but its fleshy composition 
aud its position quite above the neck <jn which the yoke rests 
put such an idea out of* the <iuestion. Indirectly, no d«mbt, 
a large hum]) is generally indicative of power, as a well 
developed and muscular neck may u.sually be correlated witJj 
the well-developed hump. A sudden droop occurs in the 
upper neck at the point where it joins on to the trunk. It is 
in this depression that the yoke is placed,“by which the steer 
is enabled to apply its strength iu i>ulling. In Jamaica, on the 
banana and tobacco plantation.^, the Cuban yoke, seemred by 
ropes or tliong.s to the fondicad, round the horn.s, is now chiefly 
used, a j)ad or folded liag being jilaccd under the yoke and at 
the back of the horns to prevent cutting and bruising. 

The ears are usually, but not invariably, large, and more 
or 1^8« drooping. They seem to hang in a position where it 
would take little exertion to move them; when they are in 
motion they swing forward so as momentarily to cover the 
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eyeM, and thereby ilap away the flies that are abundant in the 
hot climate. 

4 deep dewlap, extending from the chin backwards between 
the forelegs, is, next to the hump, the most striking character¬ 
istic of Indian cattle. It varies in size witli the different breeds. 

Colour of hair.- Indian cattle, taken as a race and repre¬ 
sented by pure-bre<l specimens of the dilTerent strains, are 
what may be termed whole-coloured, in contradistinction to 
in'oken-<*olourod. Hy wJiole-coloiired is not meant that an 
animal is all of a uniform colour, but that in the changes of 
colour from that (if one part to that (if another part there is no 
distinct break or division lino—the colours shade or merge into 
one another. The most e(imin(in (*olour is wliite, or very light 
grey of various shades, the two colours blending liarmonioiisly. 

The bull of mature years is usually darker than the c(iw or 
young bull. After castration, steers turn a much lighter colour, 
and therefore the distinction of colour is hardly rec(igiiizable. 

Wherci broken or jiatehy colours appear, they, with few 
excepticiiis, indicate cross-br(5eding of more or hvss recent date. 
Few of th(‘se animals which are termed wliole-CMihiured are 
altogether five from bhuik hairs: there is usually a fringe of 
black, or brown, round the hoof heads, and fre(iiiently patches 
(ill the joints above the pasterns. 

The tuft of long hair at the point of the tail is rarely 
wliite, and there ar(* ofttui dark markings about the ears, 
with black lioofs, black muzzles, and black eyes, while the 
(iolour of tlie skin within the c'ar, though dark, is often of 
a lighter shade than the body skin. Fre(iuently the tint is 
orange, with dark hingitiidinal [iatches through it. 

Colour of skins.- Perhaps the most interesting and 
remarkable peculiarity ( (iimected with Indian cattle, is the fact 
that, however white the liair is, all but a very small perceiitagre 
have jet-black skins underm^ath, I^(^ss than 1 per cent, have 
white or liglit-cul()ur(*d skins, like most Fnglish cattle, but 
these arc consideivd to be soft and weakly. Thoiv is little 
doubt that the black skin is in some manner connected 
with the ability of Indian eatth* to work in the sun without 
suffering as liglit-.skinned cattle do. 

Temper and Disjiositioii. Indian cattle are said to be 
impatient in India in the presence of strangers, while perfectly 
docile and amenable to treatment with their usual attendants. 

Those imported direct from India to this island were very 
tame, the first Mysore bulls allowing themselves to bcMnounted 
and ridden by the peiikeepers. The Gugerat bulls were also 
very tame, the bulls b(;ing alnujst invariably tamer than the 
cows. The cross-bred descendant.s are wild and timid, more 
espcH'ially Gugerat <*roHS(*s : they hav(', had little oi* no 

]){indring l)('fore h(»ing |^ut to work, whi<*h may account in sorin' 
inoasure for thoir wihlness, but at any tiim', the di'^posili-on of 
crosH-bvods is to be wilder than pure-breds. 

The first pure-bred Hissar cattle from Trinidad were also 
very tame, more so than most ordinary cattle. They seem to 
take as readily to strangers as to any one else. The pure-bred 



Tlissar bulls at Home Castle were oppressively tame, frequently 
following visitors all over the pen and rubbing their heads 
against one, while the cows and hoift rs were rather restless and 
shy. The tameness of the bulls may »‘e8ult from good treatment 
and care in their management, as 1 heir half-bred calves were 
timid and shy, j)robably not having received the same attention, 
It is a well known fact with English ^'attle, that cross-breds are 
wilder than pure-breds. 

The horns of tlie different breeds are exceedingly variable 
in shape and size, and also in the direction in which they 
incline after leaving the frontal bone. In animals bred under 
the hand of nature there is a strong tendency to uniformity of 
type, not oidy in the c*olour but also in the shape of the horn, 
and, I might fitly add, in general characteristics. The greater 
variety and sports among domestic cattle, generally show the 
lesnlts of human effort to attain certain ends. 

The size of tlie animal i«? dependent mainly, as is the case in 
all parts of the ^^orld, on the amount and quality of available 
food. Various other characters, souk* seen, and some unseen, 
are dependent upon local conditions. For example, cattle reared 
for geneiations on hard soils of a i)Oor stanq) have usually 
flinty and durable feet of handsome form and moderate 
dimensions, while cattle bred on rich and deep land have soft 
and tender feet. 

We have an example of increase in size in the cross-breds 
and almost pure Mysore cattle at Shettlewood. They ai'c much 
laiger than tliose which were originally impoi’t(‘d. 

In voice, Indian cattle differ as much from the European 
races, as in any other particular. In pla(‘e of the ringing 
bellow and whoop of the English and other bulls in which both 
lungs and throat play an important part, giving bellow aftei 
bellow until the distant rocks and woods echo and rc-echo, and 
if possible, clarify and accentuate the sound, there is but 
a hoarse guttural grunt or half-cough thrown down to tlie earth. 
In the female this form of bovine utterance preclmles the 
smallest po.ssibility of rousing those feelings of sentiment which 
are associated with the lowing of a cow. The peetdiar sound 
lather gives one the impression at first that there is something 
wrong with the animal. 

BREEDS OF INDIAN CATTLE. 

It is only intended to describe the breeds of Indian cattle 
that have already been introduced into this island, and which 
have stood the test of climate, feeding, work, etc. 

The first Indian cattle were sent out to Shettlewood l^on 
more than half a century ago by the late liord Howard 
deWalden. 

There is no record of what breed they were, but tradition 
says they were given by the King of Portugal to Lord Howard 
deWalden when be was Ambassador at liisbon. They hacj 
come, therefore, probably from the Portuguese settlement ot 
Goa* It is said that they had been crossed with Portuguese 
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cattle, but thiw jh very <loubtful. The bre<‘d has been always 
noted as workers, and as being ninch hardier than ordinary 
creole cattle. 

The stock from this strain have been spread over many of 
the pens in the noi thern and we&tern parts of the island, and 
have done much to improve the working (pialilies of the cattle 
of those districts. 


MYSOHK 8 . 

In Septeinl)er 1880, live pnre-brcd Mysore* cattle were sent 
out by Lady Howard deWalden to Shettlewood Pen. The.se 
comprised two bulls, two cows, and a biill-ealf born on the voyage. 
These cattle wore, I bc'lieve, selected from the herd of the 
Rajah of Mysore, and were of the purest strain, the breed 
having come to its greatest perfection under the native rulers 

A further importation of several pure-bred M5"sore bulls 
has been made by the Hon. Evelyn Ellis, the present proprietor 
of Shetth?wood, who went iiimself to Mysore and stayed for 
some months in the country so as to select some of the best 
from the Rajah’s herd. 

They were, 1 believe, of what is known as the Anirit Mahal 
breed, which is supjjosed by some to mean palace milkers. 
Being kept for that purpose and for suj)plyiug steers for 
draught animals, these have the reputation of being the 
Imndsomest, best known, and most largely !*ei)resented breed. 
The chief coiitro at present is the llnusur (irazing Farm of the 
Madras Government. 

The distinguishing features of the Amrit Mahal breed of 
Mysore cattle, may be gathered from the following description 
by Professor Wallace ;— 

‘The head is long and tapering towards the muzzle, which 
is generally black. The forehead bulges out beyond the line of 
the elongated nose like the foreheads of many young calves of 
other breeds. 

‘ The horns are set well back o)i the crest of the frontal 
bone; they si>ring close together like the horns of a goat, then 
diverge and incline backwards each in a straight line for fully 
half tiie length, when with a gentle and peac(*ful curve they 
bend iij)wards and usually slightly inwards towards their 
terminations, which are black-tip|)ed, and exceedingly sharp. 
At times when tlie head is down, as when feeding, the horns 
touch or almo.st touch the neck in front of the hump. They 
thicken gradually as the head is approached, and are very 
strong near the bas(^ which seem to extend, apparently to give 
strength, down the forehead between the eyes, as a distinct 
ridge on each side, thus fortnitig a perpendicular groove or 
depression in the centre of the forehead. The peculiar vsettiug 
on of the horns with the skin and hair covering them up 
a little way above the actual root makes the head ai)pear 
longer than it really is. 

‘ The eyes are quick, but not large or prominent; they are 
usually black, but at times they have a red or bloodshot look 
about them. 
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‘ The ears are yellow within* neat and short for cattle of 
the size, and tai)er mpidly from a pfood breadth to a sharp 
ix)int; they project at about right angles fix)m the cheek. 

‘ The tail is nicely formed and tapers like a whiplash to 
the black terminal tuft of hair. 

‘ The hump and dewlap are both well developed. 

‘The back line is sfcraight from the shoulder to the loins 
where it droops. 

‘ The hoofs are small, hard, and well formed. 

‘ The ribs are well rounded and deej), yet the belly is not 
too large to interfere with active work. 

‘ The shoulders are remarkably neat, and the bones of the 
leg fine, flat, el(*an, and raee-hoise-like. On account of the 
bone^, tin* muscular ftnearm does not appear massive in 
proportion to its actual strength.’ 

The breed, as a whole, cK*cupies among cattle a position 
for form, temper, and endurance, strongly analogous to that of 
the thorough-bred horse among horses. The animals represent¬ 
ing it are light in build, and their greatest defect is their 
moderate size. This, however, has been improved by crossing 
tl>em with the larger creole cows, and the cross-bred Mysore 
steers are, when fully grown, just as large as ordinary cattle. 
The cross-bred bulls, though short-legged, are in most cases 
quite as hea\y as creole bulls, though inferior in size and 
weight to cross-bred Hissar bulls. 

As workers, the cross-bred steers are excellent and can, 
with care, do twice as much work as ordinary cattle. 

As milkers, the cows are notorious for their poor yield. 
It is a common ten<leney in all breeds for the milking qualities 
to degenerate when calves suck in a stiite of nature as when 
cattle go in herds. 

In India, a cow f)f this breed is supposed to give about 
I quart of milk a day, and the calf could not be deprived of any 
part of it without being materially injunHl in its growth. The 
calves remain with their mothers during the day, but are kept 
in a fold under charge of the herdsman until they are three 
months old, w^heii they begin to graze and get strengtJi. 

In the cold season when herbage is abundant they are 
generally weaned at the age of five months ; but such as are 
lK)rn later in the year cannot be separated from their mothers 
till after the hot weather. 

In this country, the calves are kept with their mothers day 
and night in the pastures when the cows are not being milked 
and are not generally weaned till they are about nine or ten 
months old. 

The cross-bred Mysore calves are most diflieult tn wean, a.s 
they ai’e very active and when placed in separate pastures 
to be weaned, will jump ordinary stone walls and force their 
way through even barb-wire fences in a most incredible mannet* 
to get back to their mothers, or to the particular pasture 
or companions they are used to. 
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In India, heifers begin to breed between three and a half 
to four years old, an<l produce about six or seven calves, which 
is much the same as ordinary cattle do here. 

I have noticed that cases of heifers breeding at two years 
old or having calves at three years old are very rare, especially 
among the higher-bred Zebus. 

Once the cows have started to breed they are much more 
regular breeders than cattle of ordinary, or of mixed English 
breeds : this more refers to half-breds; the grades from three* 
qnarter-breds upwards mostly give a calf every other year. 

In India, twenty cows are allowed to one bull, which is 
rather more than the proportion to a bull in this country. 
The bulls in India are not used till they are five years ohl, 
while three years, or often two years, is eonsidered old enough 
on Jamaica jiens. 

Tlie average annual percentage of calves in India is 50 per 
cent. This is below the average increase in Jamaica, which is 
from 60 to 80 per e^nt. 

Tlie steers are separated from the herds when four years of 
age and transferred to the Rublic Cattle Department when 
turned five, pei’fectly trained and fit for work. They arrive at 
tlieir full strength a1 seven, and are past their vigour at 
twelve ; they work to foiirteon or fifteen, after which they 
decline rapidly, and generally die at eighteen years of age. 
In Jamaica some of tlic imported Mysores lived on to the 
age of twenty-two, and I have heard of cows calving when well 
over twenty. As a rule in Jamaica, (‘ows are transferred to 
fatten at from ten to eleven ami sold off fat at eleven or twelve 
years old, before they are much past their vigour. 

The sy‘-tem of weaning calves in India at five months ohl 
may account for the Very considerable increase in size of the 
Mysore pure-bred and half-bred, since their introduction inU) 
tlie island, whert* they are allowed to run witli their mothers 
till the motlier lias an<»tber calf and weans the yearling herself. 

^ THK OUOKRAT HRRKI). 

There are two varieties of the Gngerat, or as they are some¬ 
times called here, tlie Kathiawar breed (though this name more 
properly belongs to the Gir cattle), the large and the small. 
Those that have betm introduced into Jamaica seem to be all of 
the large' breed, whi(*h Wallace describes as decidedly'’ tlie 
finest of all the large cattle of Noi’th-western India for 
inassiveiieHs, and various accompanying good qualities. It 
is only equalled by those from the banks of the Upper 
Kistna, which by Dr. Shortt are considered to be of the same 
variety as the Nellore. 

A good specimen of a Gngerat steer stood 5 feet 7 inches to 
the top of the hump, and had a girth of 6 feet. 

This breed may be described as white with black |)oints : 
the white, however, often asstin^es a bluish tint in the cows, 
more particularly about the head. Many of the bulls are 
decidedly grey, and frequently of a darker shade on the hind 
and fore quarters and head. 
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The horns, which are sound and of a good medium size, 
project upwards without inclination either to the back or 
front. They are however, more or less of a rounded bow shape ; 
curving at first outwards as they leave the crown, then inwards, 
and slightly twisting as they approach the tips. 

The dewlap in the male is well developed. 

The ears are large and pendant. 

The trunk is, as it ought to be, compact and well knit, and 
with a good depth about the region of the heart. The 
shoulders are fine, and joined on to the neck in graceful and 
symmetrical lines, and are adorned in the male by a specially 
well-developed hump. Though the body is large and of good 
form, the qualities most to be appreciated in the Ougerat breed 
are to be found in the powerful and well-shaped limbs, and the 
black-hoofed feet, possessed of an unusual degree of hardness 
and durability for large cattle. 

In 1885, four pure-bred Gugerat cattle were imported for 
Shettlewoo(l pen, consisting of two bulls and two cows ; one of 
the cows died after arrival from injuries received on the 
voyage. The cross between thefee and the Mysore adds size to 
the latter, and the cross with native cows is larger than the 
Mysore cross. 

The Gugerat are more timid and less tractable than the 
Mysores, but are equally good workers, and quite as hardy. 
In India, they are .said to be of a mild disposition, and of good 
temper, but this has not been my experience with those I have 
had the handling of, which have proved to be, though excel¬ 
lent breeders, and when broken in, good milkers, the most 
wild and intractable of all the cross-breeds I have handled. 
Mr, Charles Nunes imported a fine pure-bred Gugerat bull 
from Trinidad, whose descendants have been dispersed over 
many {)arts of the island. I have also had cross-breds from 
the Shettlewood strain which show much the same disposition. 
One cow of this breed gave twelve calves and was regularly 
milked for years, but was never of a docile disposition. 

The imported Gugerat stock were all very tame and easily 
handled, but the cross-bred stock from them were decidedly 
wild and high-spirited. The unbroken steers are most difficult 
to move off the property they have been raised on, and give 
considerable trouble to deliver to estates at a distance; but, 
when once piit to work, take kindly to it, and are in great 
request among planters for cart work on estates. 

Like the Mysore, the Gugerat steers will live and thrive 
on the shortest bite, on which other cattle starve and die, the 
mortality among them being very small even in the driest 
seasons. 

Planters consider that they will do twice the work of 
ordinary cattle on less feeding. 

THE GIH BREED. 

The Gir breed, from the neighbourhood of the Gir forests 
in Kathiawar, is of a special type, quite different from the 
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ordinary run of Indian cattle. It is sometimes called the 
Kathiawar, Broach, Surat, or Gugerat breed. 

The ears are long and quite pendant, like the oars of the 
lop-eared rabbit. They are somewhat peculiar: the points incline 
inwards and the sides coil well round, giving the ear a sort of 
bell-like form. 

The head i.s short, neat, and well-shaped, the forehead being 
particularly broad and prominent. It is made to look all the 
more so by the backward inclination of the horns, which in the 
male, though short, are thick, flattened, and crumpled in 
a peculiar way, so as to resemble somewhat the horns of 
a bison. 

The horns of the female are considerably thinner, but 
black in colour like those of the male. 

The eyes are black with a mild expression ; they are 
shaded by a heavy upjier eyelid. 

In the matter of de]:)th of dewlap and sheath, the Gir rivals 
the Nellore breed. The cows are, like the Nellore, also noted 
for their milking powers, supplying most of Western India 
with milch cattle. 

The common colour of the bull is a dark brown, with the 
greatest depth of colour at the points of the extremities. The 
tail is thinnish, and is terminated by a bushy black brush of 
hair. Some cattle of this breed are white, with more or less 
brown on the legs and inside the ears. Frequently, in addition, 
there are brown patches or spots on the head and neck ; these 
may also appear on the body. The brown variety is considered 
to be the best type of animal. No doubt the spots have crept in 
by cross-breeding in the past. 

The refinement of parts, peculiarity of type, and fixity of 
character, show that considerable care has at one time been 
bestowed on the management of this breed ot cattle. There 
is a tradition that they were imported from the west. The 
marked difference in some particular points, as compared with 
Indian cattle generally, would incline one to this view. 

In January 1890, two Gir bulls were imported from India 
to Shettlewood Pen. They were described as particularly' 
docile, and they have doubtless produced valuable cross-breds. 

THE HISSAR BREED. 

This breed comes fi'om the Hissar and llausi districts in 
the north-west Province of India, and are favourably thought of. 
Tliey stand from 56 to 04 inches high ; their heads arc broad, 
necks short, humps high, hips broad, and hind quarters scpiare; 
they carry their heads erect and have short stumps of horns; 
thtjy arc of great substance and have long bodies, dcoij wide 
chests and massive but rather short legs, fairly apa!*t to 
support the carcass. The steers are very large and strong, and 
draw great weights and heavy ploughs, but are not so fast as 
steers of some other breeds. They are generally of a nice white 
colour, but sometimes red, black, brown, or piebald ones are 
found. 
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The eowR give from 10 to 16 quarts of milk in the twenty- 
four hours, but when removecl from good pasturage the milk 
somewhat decreases. 

The bulls are used in many parts of India by rich farmers 
to improve the local breeds of cattle, and are let loose as 
Brahmin bulls. These animals roam about all over the cypntry 
and the settlers arc allowed their services free. 

Tile Ilissar breed seem to be iiuite the leading breed in 
India for milking purposes. A eow of this breed has been 
recorded as giving 4,000 (Quarts of milk in a year, or an average 
of about 11 quarts daily. This compares favourably with 
tlio yield of many Knglisli cows. These cattle were intrcHluced 
from India to Trinidad, and it is due to the enterprise of tlu* 
Government at Trinidad, that the Ilissar breed has Ik'cu 
distributed all over Jamaica. Their descendants now' form the 
bulk of the cattle of Indian strain in tlie island. 

THE VALUE OF INDIAN CATTLE, 

FOR OHAITOHT. 

Of the four dilTerent breeds of hump or Zebu cattle that 
have been introduced into tliih island, the HLssar will, for 
general utility purposes, pi*obably prove the most useful bre<»d. 
as these combine good working (Qualities Ibi slovv' work with 
the best milking qualities. 

The Mysores have b(H)n tlioroughly tested as to tlieir suita 
bility for (»stat<' work. Tliey are inatehless for road work and 
are largely used in th(‘ banana districts in place of jnul<‘s to 
take bananas to shipping jJaces with spi*ing carts. 

A well knowui planter of wide expeiience, sjieaking of 
Mysore grades of cattle as to the working qualities, sai<l that 
taking all the year round, one steer is equal to two creoles. 
They never go lame, nor got sick. The Indiatis seem 1o 
thrive and look well on the shortest of* bites wlien the <‘reoU» 
hangs his head and goes to skin and bone. 

He states: ‘ 1 have no doubt, if put to the test, the hauling 
power of tlie Mysore is much more than those of tlio creole, but 
for cart work the same number of both is used as a rule. In 
the plough we can use ten Mysores instead of twelve creohvs. 
The great beauty of these cattle is, tliey are hearty feedm.s 
and always bx good working condition: never sick nor lame/ 

Evidence like thi.^ settles the fact that Indian cattle surpass 
alDdhersas worker.^, and are best suited for all (‘lasses of w'oi‘k. 

HAHOINKHS AND HUITABIUTT TO CDIMATK. 

Indian cattle are noted for their hardiness of constitution ; 
they can subsist and keep in good coaditioii ou the shortest bite, 
on which creole or English-bred stock would starve and die ; 
they eat many of the coarser grasses and shrubs that other 
cattle refuse, and are free from most diseases. They thrive 
equally well in the hottest lowlands or in the highest moun- 
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tains; neither excopsivo drought nor oxcoRsivo rainfall soeniR 
to hurt them. 

They are in a groat measure immune from the attacks of 
the different species of ticks, which swarm in our pastures. 
I have noticed a great diminution of ticks in pastures which 
have been regularly fed by Zebu cattle, and horses also 
thrive better when fed iu the same i)astures as Indian cattlt‘. 
Ticks are frequently on the skins of Zebus, but unless the 
animal is sick or is sttirved, they do not seem t(^ thrive, but 
appear rather to exist in an undeveloped state. Should 
the Zebu be starved for a couple of days, the ticks develop 
on its hide in a most astonisliing way, tliough tlie animal 
may have been coniined in a place where thfu*e were none. 

In times of drought they can be driven eonsiderable 
distanct^s to water, a proceeding that oftt^n <*auses heavy losses 
on pens in dry seasons in some districts. Tliey arc able t(» do 
without shade, aiul thrive in the most exposed situations 
undei* a tropical sun which causes the hair of eatth' with 
English blood in them to stare and become tender to the touch, 
and ill fact to become .sunburnt. 

The chief (*auses of loss by disease, are blackleg among the 
young stock, and splenic fever among the older ones. Tliese 
diseases often take the very finest and best of tlie growing 
cattle, but splenic s<*ldom attacks mature beasfs, and only young 
animals are subject to blackleg. 

MII.KINl. (p^AUTIES OF IVDI.VN CATTLK 

The My.s()re cattle are doubtless poor milkers : tin' very 
qualities Avhieh [dace them at the head of th(‘ working bi'ced*- 
of cattle are against their giving much milk. 

On the other l)and, the (fir cattle ari‘ famous as milkers, 
and rival the Nellore and Hissar. which an* rei)ut(‘d to In* the 
l)est milkers in India. 

I have iH) rt'cords of th<‘ yield of milk of Indian cattle in 
tlaniaica as they ar(‘ generally kept for bia^eding working 
stock and liave not been extensively used for dairy [)urj>oses. 

The cows are somewJiat diifieult to break in to milk, and 
frequently are so r<‘stive that they hav<'tt> be thrown to the 
grouml and. for a week or so, milke<l when in this [xmitioii. 
They mostly object being tied wdieu milked. Wlien once 
broken to milk, they are better to milk wliiai free and 
unconfined. 

MKAT-lMtOIUH’lNli QUALIT1K8 OF INDIAN ( ATTLK. 

Indian cattle have never been valued for those fiesh- 
producing capabilities which form sm*h an important feature 
in most of our local breeds of cattle. This, how^ever. (io(»s not 
prevent half-bred Indian stock from [iroducing very goofi beef. 
There is some [irejudice against the beef of Indian cattle that 
have been worked for years on estates, many of which wlion 
killed are often fourteen or fifteen yeais old, and are somewhat 
tough. Overseers of estates are loatli to draft their best ohi 
Zebu steers, which are often kept on at work long after creole 



242 


on oBtateH c^an be put down an mules; and of the 
J^0,0()0 working on the roads, at least four-fifths are also prob¬ 
ably imiloH and donkeys, leaving about 6,000 liorscs as our 
number of horses in aetual use. Of the 17,000 head of horse- 
kind on pens, 10,000 are perhaps horses and the rest young 
mules and donkeys; ami of the 10,000, j)robabiy about 3,500 ar« 
brood nmres. These tigures may, on analysis, be taken to 
i'ej[)resent that thei*i' ai‘<^. about 3,500 brood mares ; about 7,000 
y4)iing horses foals, yc'arliiigs, and two-year-olds; about 7,000 
young mules: about 7,000 nudes on estates ; about 0,000 hors<»s 
working on the roa<ls ; and about 24,000 mules and donkeys 
working on the roads. 

Our best breeding centres are in St. Klizabeth and in 
St, Ann, but pleikty of Jiorses are bred chiefly by small .settlers, 
in Manchester, Trelawney, St. Jame.s, Hanover, Westmoreland, 
(Jlarendon, and St. Catherine. 

St. Elizabeth is the home of horse brecnling in this island ; 
and it would have been interesting if a visit could have been 
paid to the Pedro District to see the fine type of horse which 
the small settlers there ))osse.ss, and to observe the care and 
attention that is bestowe^l upon their Hto<*k. 

A visitor to Jamaica at once notices the distinct type (»f 
Jamaica horses. That type is the thorough-bred, degenerate and 
mean-looking in many easc'^, but still the thorough bred. These 
horses can do a considerable rjuantity of work on a vei y small 
amount of food and, when well fed and well eared, make 
splendid riding animals and ])olo ponies. J ascribe these attri¬ 
butes to the large j)reiK)nderance of thorough-bred blood in all 
our horses. 

Tlie importation of thorough-bred horses froni England to 
Jamaica began in the year 1752, when the lirst record which 
J can find in the hMifUnh Stock Jio(tk is a horse i^alled Cai)tfiin, 
who if} recorded as having be<*n .sent to Jamaica. I liave 
in my possession an interesting voluim^ in whicli 1 have record* 
ed the pedigree of every liorse that has ever come to, or bocMi 
bred in, Jamaica, and fr<mi this J gather that from the year 1752 
up to the presemt time, tliere have l)een imported into Jamaica 
from England 190 thorough-bred stallions and eighty mares, the 
larger i)roportion of which left progeny of some kind. It is 
interesting to note that in the early part of tlie nineteenth 
century we liarbourcd in Jamaica a Derby winner in Hannibal, 
who won that race in and was imported to (Josheii in 

St. Elizabeth. We also ha«i at J'ep^ier, in the vsame parish, 
what was then the largest stud of thorough-breds in the world, 
(ionsisting of 100 thorougli-bred mares and seven imported 
stallions. 

Thorough bred blood seems to be tin* only strain of blood 
which thrives well in Jama/n^a, and which has boon able to 
survive the test of time. IJoavior and coarser breeds have 
been tried, but they have all proved failures. 

Horses in Jamaica are required fur saddle work, drawing 
light carriages and buggies, polo, and racing. 
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The horses which arc not good onoiiprh for r;icing or polo 
suit admirably for carriage horses and saddlti work. It is the 
aim of our breeding, therefore, to produce race horses and y>olo 
ponies. I will try to point out the position of horse breeding 
iir Jamaica to-day, and its prospects. 

The horse-bre(Hiiiig industry in Jamaica is one of our most 
important and general iu(in^tries, and is pei'ha[)s one of our 
most valuable assets. Jamaica stands in relation to the West 
Indies, as regards horses, in the same i)osition that Knglaiid 
does to the rest of the world : she is the stud farm of thc^ West 
Indies. Other islands bree<l horses of sorts, but they arc unable 
to breed such a cheap and marketabh^ animal. 

Jamaica produces large numbers of good horses and mules, 
but, unfortunately, a considerable quantity of bad ones are 
also prodiK'cd. It might, therefore, he suggt^sted that if some 
attention wer«‘ paid by the Crovernimmt to this (luestioii, the 
proportion of bad ones i*ould be gnuitly reduced, l^y making 
it a penal oITcirms involving a heavy fine, for any pe.rsou to 
keep an entire hor.se which is not licensed and approved of by 
the Government, would go far towaiuLs sc(*iu‘ing this end, and 
if a stud farm were' instituted where a uumhei’of stallions ctmld 
b<' kept for distributic)n all over the island during the covering 
season at a nominal fee or even free, it might be possible that 
in a few yeai’s there would be a marked improvcMuent in the 
horses l)re<l iti Jamaif'a, especially among the poorer classes. 

At no period in the history of Jamaica liavc' wc stood in 
a better position than we do to-day as to the po.ssibilitii^s of an 
export trade. We hav(* always been able ‘to ]>r()duce horses, 
but we have nevei* liad certain maik<*ts or slopping facilities. 
At no time ha.s th(‘ local demand for hors('s and nudes been 
better. All over tin* W est Indies the Jamaica horse is preferred to 
any other for general utility purpo’-es. Fie is easier and cheaper 
tf) ke<q), hi* is sounder and lasts longer. The Jamaica mule has 
established a reputation in Cuba and the Canal Zone, and the 
inquiries for them are now frequent. On the Isthmu.s I am 
told that the authorities have realized that the small wiry 
Jamaica mule ean do as much work, and stands the climate 
better than the big Americans, ami that tlic demand for 
Jaina1('a mules will continue so long as there is woi'k to do on 
the Canal Zone. 

Hut yierhaps the brightest future which is in stoi'c tor our 
Jamaica horses lies in the yu'oduction and exyiortation of polo 
ponies. The markt»t foi yxdo ponie-« in Wuglarid and America 
is ])i‘actically unlimited. Jamaica can and does produce 
a tirst-class animal for polo purposes, and it is doubtful whether 
it <uui be producHMl cheaper and better elsewhere. Polo ptmies 
ean be [iroduced and sold at a prolit at 4125 each. These ponies 
should stand quite 11*2 hands and ^Inmld bo capable of carrying 
w'oiglit. Animals of tliis stamj) are gnoi] for all purposes, and 
mares of thi.s sort; make better bi*ood mares than liig, leggy 
ones. 

In dt^aling with the question of breeding mules, the most 
important factors arfi the donkeys and brood mares used. As 
regards the latter, an improvement will take place so soon as 



some attention is Riven to the horse-breeding industry ; a^d as 
regards the donkeys, this, too, is one of the questions which 
might profitably receive the attention of the Government. 
More stallion donkeys of a first-class type are sadly needed in 
the country, and these should be put within the reach of sipaall 
settlers and poorer classes. 

The enormous increase in the tourist trade during the last 
few years has created a demand for buggy horses and travelling 
ponies which is already becoming difficult to supply. Polo 
is a game which has been stimulated recently by the inter¬ 
change of visits between intercolonial teams, and there is, in 
consequence, a good demand locally for polo ponies, and the 
demand for hordes for racing purposes would also appear to be 
on the increase. 

I have endeavoured to lay before you as briefly as possible, 
what appears to me to be the position and prospects of our 
horse-breeding industry in Jamaica. I trust that I have 
succooded in impressing our visitors with the fact that Jamaica 
is capable of supplying large numbers of first-class horses, and 
it is hoped that the (rovernment may see their way towards 
assisting in furthering and improving the horse breeding 
industry. 
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DAIRYINQ IN JAMAICA. 

HY T. P. LEYDEN, Jamaica. 

The subject of dairying in Jamaica has been receiving 
a good deal of attention during the past three or four years, 
and it is proposed to oiTer a few suggestions to the inexperienced 
investor that will enable him, should he desii’o to attempt 
dairying, to make a start on sound lines, and to assist him in 
building up what ought to be one of the most lucrative sources 
of income in the island. 

THE KIND OF I’ROPERTV TO LEASE Oli PITHCHASK. 

An investor who is only iiossessed of a small capital, say, 
£500, should only lease a property with the option of purchase, 
and in selecting it, the following essential facts should ho 
observed 

1. The property should be well sub-divided, containing a fail- 
proportion of Guinea grass. 

2. The pasture should radiates to the central milking pen, 
or should be so placed that it can be made to do so, at a small 
cost. 

3. A good source of drinking water should be obtainable 
for the stock, by tank or spring, in the milking pen. 

4. The property should be fairly situated as to the railway 
station or the creamery to which the milk or cream is intended 
to be sent. 

5. Portions of the land capable of being plougiied should 
be present at no great distance from the milking pen. 

In many parts of tJje island it will be impossible to obtain 
all these conditions, but an effort should be made to select 
a property with as many of them as possible, especially that 
with reference to the land capable of being ploughed. 

8TOCK AND I IMPLEMENTS REQUIRED To COMMENCE WITH. 

The question of the laying out of capital is the next to be 
considered, and in order that a coneisc example may be taken, 
I shall consider the case where the property selected can carry 
a given quantity of stock, say, sixty head, under the conditions 
as it stands on leasing. 

Purchase twenty ordinary Jamaica heifers, not older than 
three years, and to calve about March or April following. For 
these you will have to pay, say, £S 10». per head, and say, 
£20 for a bull of whatever milking strain you select. 

Erect in your milking pen a stable, and sub-divide it into 
six stalls, each about 7 feet square, having three stalls on either 
side, with a passage way of 0 feet down the centre. Tlie sides 
to windward should be boarded to prevent rain beating in. 
In one of these stalls a table should b^ii^ed abput 4 feet high 
for your milk receptacles, and adjacent to the table a small 
spring balance scale on which the milk taken from each cow is 
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weighed and entered on a form placed handily for the purpose. 
To the inexperienced* the weighing of the milk may seem 
a great trouble* but it is one of tiie only ways to ascertain 
which are the most profitable cows and which are not. 

The milking pen should be fairly close to your residence 
for convenience, and about 100 yards away from the milking 
pen, erect calf stalls, making a small stall for each calf. These 
may be 4 feet wide and 0 feet long, and should be arranged so 
that the calves cannot get at each other, and that the man 
who feeds them can get to each calf without having to pass 
through a stall. A passage way would be convenient. 

At the end of the passage way, erect a room for the 
separator, so that as soon as the milk has passed through the 
separator, it can be fed warm and sweet to the calves. The 
convenience of being able to get to each calf separately will 
then be felt. 

The building of the cow stalls and calf stalls should not 
exceed £20 eacli, and say, a further £15 for the separator room^ 
will take £55 of your capital. A separator costing about £15 
will be requiied, and such things as a plough* cultivator, 
grass cutter, ha mess for mules, a m inure cart, spades, forks, 
etc., would take a further £40. Two mules will also be required 
and a good serviceable pair could be obtained for about £30. 
Therefor^, to summarize :— 


Cost of cattle, with bull . £190 

Milking stalls (£20): calf stalls (£20) ... 40 

Separator room . . 15 

Separator and utensils ... ... ... 40 

Two mules . '.. ... 30 


£315 

This represents the amount of capital to be outlayed at the 
beginning. The balance of the £500 should be held in reserve 
for meeting expenses, until the heifers purchased commence to 
give some return in milk. 

HOW TO COMMBNCB MILKING OPERATIONS. 

The first thing to be considered is the number of labourers 
to be employed. A knowledge of milking must first be 
acquired, for then it will be possible to supervise and instruct 
the employees. As the cattle purchased are only ordinary 
Jamaica stock, bad milking will not affect them as much as if 
they were heavy milkers from good milch strains. Each milker 
should be carefully watched and instructed as to his chief 
faults. With patience and careful handling it should be 
possible to possess some competent and proficient men. Always 
watch to see whether each milker strips the cows, i.e,, takes 
every drop of milk from the udder. The last few drops are the 
rich milk and tell in the separator. Besides, it ensures three 
tbiugs: firstly, that the quality of the milk will be better; 
secondly, that the cows will not dry so quickly; and thirdly, 
that the milking capactiy of the cows will be developed* 
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The next) thing to receive consideration is how to break 
your cow to milk without the calf sucking. For cows that 
have already suckled two or three calves, and for those with 
tlieir first calves, the following method may be recommended: 
Let the calf run with its mother for one week. Every morning 
and every evening during that week, strip the cow’s udder 
after the calf has sucked its full. At the end of a week, take 
away the calf in the evening and lock it up securely. The next 
morning^ muzzle the calf and bring it to its mother, in order to 
allow it to touch alongside her. The cow, on seeing its calf, 
will send down her milk, which the milker then draws from 
the udder. Probably the cow will be unwilling to allow all the 
milk to come down at once. In this case, lot the calf’s head 
touch the udder. In a short time the cow will allow the milk 
to How. 

When the cow is fully milked, place some of the milk in 
a small bucket, and take the calf, unmuzzle it, and place its 
head between your knees and, putting one finger in its mouth, 
gradually bring its head down until it touches the milk in the 
bucket, and try and get a little of the milk into its mouth. The 
calf will probably start sucking your finger, and in that way 
get some of the milk ; but if it will not suck, lock it up again, 
until evening, when you again bring it down to its mother, and 
the same process of milking the cow and feeding the calf takes 
place. It is very seldom that a calf refuses to suck up the milk 
again in the evening. 

In the case of a cow that has suckled two or three calves, 
you can, after a few days of the above process, place the calf in 
a stall next to her, and, on seeing her calf, she will let down her 
milk without any further trouble. But in the case of a cow 
with her first calf, two days, or four milkings should be 
sufficient for the mother to see her calf. If the cow is obstinate 
you must go to the trouble of bringing down the calf a few 
times more. 

It is always advisable when you are going to try to milk 
a cow for the first time without her calf, to see that the calf 
is muzzled and cannot answer her if she bellows, and also that 
there are no young calves of the same age about. Treat the 
cow kindly: do not rough it, or frighten it; be patient if she 
does not do what you require of her at once. 

HOW TO REAR CALVES. 

How to rear calves by band economically is an experiment 
being tried by many, and a cheap, and at the same time a Very 
successful way, is as follows :— 

For the first week after taking it away from its mother, 
give it 2 quarts of good or whole milk, morning and evening, 
^ding at first, one pint of skim milk and gradually increasing 
the quantity of skim milk until, at the end of the first week, 
the calf is getting 2 quarts of good or whole milk and I quart 
of skim milk at'each feedi Then gradually commence to 
deorea^p Kood milk, increasing; the "skim milk proportion* 
ately;,,,^d 'tha^ the 9alf still gets the 8 quarts at each feed. 
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At the end of two weeks more, that is, when the calf is four 
weeks old, it should get the last of the whole milk. 

When the whole milk is stopped, it is advisable to commence 
giving it a little calf-meal twice a dny—just a couple of small 
pinches at each feed. This meal shouM be given dry, and about 
one hour before the calf gets its milk feed. Gradually increase 
the meal feed in quantity, and after a month, that is, when 
the calf is two mouths old, add a little corn meal and bran. 
As the calf gets older, inci^ease the fei d of corn meal and bran 
and decrease the quantity of calf-meal so that, by the time 
the calf is three months old, it sho tld be getting 1 quart 
of corn meal and bran at each feed, and no calf-meal. At 
three months of age you can also increase the feed of 
skim milk, if it docs not make the calf scour, until the calf gets 
5 quarts morning and evening. If the calf scours, reduce the 
milk feed back to what it was. Continue the milk feed as long 
as possible, and wlien milk is running short, gradually reduce 
the quantity. Always feed your calf in a stable, and break it 
in in such a way that when it starts milking, you will have an 
animal thoroughly broken. 

One of the most frequent complaints with hand-reared 
calves is worms. You notice the calf has a light yellow purge, 
and its skin becomes rough. A good remedy is 15 drops of 
laudanum with 2 table-spoons full of wliisky in a little water, 
given after a fast of about twelve hours. Repeat the dose if 
necessary the following day. The calf should be placed by itself, 
in a closed phuse, firmly, to keep it from the healthy calves, and 
secondly, to ascertain whether the medicine has had the 
desired eiffect. If the medicine has had effect, destroy the 
excrement and purify the stable. Always remember to keep 
unhealthy calves away from the healthy ones, and keep all the 
feeding utensils clean. 

Calves reared as above should not cost more than each, 
when twelve months old, exclusive of the skim milk and whole 
milk that they have drunk. 

In hand-iearing calves from ordinary Jamaica cows, it is 
advisable only to rear one calf to every three cows calving for 
the first time, and only one calf to every two cows calving fur 
the second and third time. It is also to be recommended that 
the calves reared should be heifers, for they will be valuable in 
the dairy at a future date. Jamaica cows when milking after 
their first calf do not give a large quantity of milk, so that if 
one calf* is reared for every cow, when they attain the age of 
three months you will find that when you share round the 
milk to a large number of calves, each calf will be getting 
a small quantity, and unless you uro prepared to feed very 
heavily with grain, miserable animals will be obtained. 
At first, especially, Only attempt to rear a few, and should you 
not succeed, you will ha^ve the satisfaction of knowing you 
have not expended very much money in the attempt. 

THB PROFITS ARfeiNO FROM DAIRYING, 

•• 

If your heifers calve during the month of March, April, 
and May, they should yield at their first milking, valuing the 
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milk at 8d. per gallon, about £5 for a milking period of, say, 
nine months. If they calve dtiring the fall of the year, they 
will not yield more than £8 during a milking period, unless by 
good fortune you get a very short dry-weather season. This 
is why 1 recommend getting your cows to calve early in the 
year. Yottr cows miiking for the second time should yield at 
least £8 a year, and for the third time £10 a year. Therefore, the 
twenty heifers in the first year would only yield about £100. 
Out of this would have to be taken all tb6 expenses, and, con¬ 
sequently, little would be left to pay living expenses. In the 
third year, the income should be doubled and a careful man 
would be able to have enough out of his small surplus capital 
to purchase a yearling now and then, and with the calves 
reared annually, an investor, in seven years, should have his 
l>en fully stocked with his sixty milkers, which in their various 
ages of milking he could safely reckon, taking the gallon of 
milk at 8d., to average £8 10s. per annum each milker, or £510 
gross a year. The expenses inclusive of everything would not 
exceed £150 per annum, so that there would be a net profit of 
at least £800 a year. There will be a further profit from the 
sales of broken heifers and cows, and it would be safe to say that 
from sixty cows an investor should have at least twenty head 
to sell every year. A conservative price for these should average 
£8 10s. per head, so that a further £170 should be added to the 
income, bringing it up to £530 per annum. 

I stated, in the first in.stance, that the property selected 
was supposed to carry sixty head, and it might be suggested, 
if you have sixty cows how are the yearlings and two-year-olds 
to be fod. That is whore the plough and the manure cart come 
in. The first spring you are on the property, put in J acre 
of canes, the first autumn put in another ^ acre of canes. Also 
plant an acre of bananas, and put in 1 acre of corn. Calves 
should be taught to eat all these three foods, as well as corn 
meal and bran. Out-grass should also be placed in the stalls, 
so that as they take their place in the dairy, they will readily 
eat all these three feeds. Each year, increase your field of 
bananas, canes, and corn to meet increased demand of feeding, 
and it should be found that the enormous amount of 
fodder contained in a few acres of canes, bananas, and corn 
will more than meet the increased quantity of stock. Again, 
when you have fed your pasture in the ordinary way, run 
your grass cutter over it. The grass cut will form a splendid 
manure, and enable your grass to spring quicker and be 
ready for feeding again much sooner than if left in the ordinary 
manner. 

In conclusion, I may state that the investor, to succeed 
in dairying, must be hard-working, economical, and persevering. 
He must not be afraid to soil his hands with hard work, and no 
detail must be overlooked. The work, although exacting, 
soon becomes interesting, and if his tastes lie in an outdoor life, 
be will find few occupations that are at the same time so. 
absorbing and yet so profitable. 
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AGRICULTURAL CREDIT AND LOAN BANKS. 


THE CHRISTIANA PEOPLE’S CO-OPERATIVE 
BANK, LIMITED. 

BY THE REV. WM. T. TURNER, Jamaica. 

The introduction of People's Banks into Jamaica is due 
to J. T. Palache, Agricultural Instructor for the parish of 
Manchester, who wrote a series of articles in one of the local 
newspapers on the subject of Agricultural Loan Banks, dealing 
specially with the Raiffeisen system of ‘ rural loan banks * which 
was started in Germany about fifty-five years ago. He also 
outlined a scheme for a loan bank which, in his opinion, was 
suited to the conditions of Jamaica. These articles attracted 
a good deal of attention, and ivere afterwards published in 
pamphlet form and circulated in the island, chiefiy in the 
parish of Manchester. 

Mr. Palache followed up his articles by expounding the 
system to the various branches of the Jamaica Agricultural 
Society in Manchester, and advocated the adoption of these 
banks as an aid to the peasant class of the population. 

The history of the growth of this system in Germany 
where it originated, in other countries in Europe, in Britain, 
and more recently in Canada, may be said to have been very 
remarkable, when there is taken into consideration its very 
small beginning, and its slow progress at the commencement. 
There at present some 28,000 of these banks in 

Europe alone, although the third bank was not established 
until twenty-three years after the first one was opened. When 
the opposition the system aroused in some quarters, the very 
searching inquiries that were made by a Royal Commission, 
and the rapid strides the system made after the Commission 
had reported, are taken into consideration, the soundness of the 
principle on which these banks are founded cannot be question¬ 
ed. The success of these banks, in every country into which 
they have been introduced, diverse as the conditions pertaining 
in these countries are, strengthens the conviction that the 
system is one that should succeed in Jamaica, especially seeing, 
as Mr. Palache has pointed out, that the circumstances and 
conditions of the peasantry of the island are just such as these 
banks have been found most fitted to help. 

The people are poor, their wealth is in their labour and in 
the soil, and tbj?y have hitherto been handicapped by the very 
high rate of; interest they have had to pay for the accomoda¬ 
tion given t^m in the way of advances on their crops, etc. 

It was but to be expected that the system would be spoken 
against by money lenders and others. Some too, even of those 
who have to depend on the people for their support, have said 
the system would never do in Jamaica because the people 
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cannot be trusted. A spirit such as this is not one calculated 
either to help the people, or to develop the industries of 
a country. 

To the writer, it seems that a system such as this, to aid 
the people in their finances, is a necessary corollary to the 
efforts now being made by Agiicultural Instructors and 
others, at no small cost of money, to teach improved methods 
of cultivation and to improve the character of the stock in the 
island. 

While Mr. Palache must ever get the chief credit of intro¬ 
ducing the system of Loan Banks in Jamaica, credit is also due 
to the Hon. W. Fawcett, Director of Public Gardens and Planta¬ 
tions, for the efforts he has made in different ways to recom¬ 
mend its adoption in the island. 

As the result of Mr. Palache’s efforts, several of the branches 
of the Agricultural Society in the parish of Manchester took 
the matter up and started banks, adopting the proposed scheme 
in its entirety. Mr. Pa^che prepared all the necessary books 
and forms, the system obtained the sanction of the Govern¬ 
ment and was registered under the Industrial and Provident 
Societies Law, 1902. 

Prom some cause or another all but one of the various 
banks that were started have ceased to exist, and it is supposed 
that the Christiana People’s Co-operative Bank, Limite^, is the 
only one in operation in Jamaica at the present time. This 
bank was started on May 22, 1905. The system was very care¬ 
fully explained before the bank was started, and since its 
commencement, meetings have been held in some of the 
surrounding districts and the benefits of the bank placed before 
the people. Although initiated in connexion with the 
Christiana Branch of the Agricultural Society, the loan bank 
was started as an independent concern, as some of the members 
of the branch did not approve of its policy. The number of 
members at its commencement was twenty, but three of these 
dropped out at an early period. In December 1906, the member¬ 
ship was twenty-six, and there were also three depositors. This 
is not a large number, but it is believed that it will be largely 
augmented in the near future when it is found that the bank is 
firmly established, and when its benefits in giving loans are 
realized by the people. 

The share has been fixed at £ 5 , and each member of the 
bank must be a holder of at least one share. The large size of 
the share, and the fact that it cannot be withdrawn, have 
prevented from joining many of those who would probably 
have done so had the share been fixed at £1, or if it had been 
possible for members to withdraw from the bank after joining. 
The fixing of the share at the higher amount, while lessening 
the number of those seeking to join, has had the effect of 
securing that only the most trustworthy and industrious men 
have become members. It is considered better to have a small 
number of substantial men than a large number, some of whom 
are unreliable. 

While the shares cannot be withdrawn, they may be 
transferred from one to another, so that at death, or on 
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leaving the island, a member will not lose all he has peid. We 
believe the time will come when the shares will be sought after, 
and will realize when sold more than their par value. 

The shares may be paid up at once, or by instalments. If 
the latter be adopted, the minimum rate of payment is 28. 
per month. This gives four years to pay up the full amount 
of one share, and makes the payment of a share within 
the reach of every industrious man. At the present time, only 
two of the twenty-six shares are fully paid up. The monthly 
fiayments are being well kept up and there is not much over 
due to the bank. The entrance fee is 28. 6d., a book of rules 
costs 2d., and a passbook 3d. This is all the outlay needed. 

The bank is managed by a Committee of five, and has 
a President, Secretary, and Treasurer. All these officials are at 
present honorary. The members of the bank are men of high 
character and are among the most influential men in the 
districts in which thej’’ live. They are chiefly Day School 
teachers, who firmly believe in the bank and the benefits it is 
able to confer on the people. , 

The bank commenced to make loans in May 1906, and seven 
have been made up to the ])resent for ‘ improving cultivation,’ 
‘ purchasing stock,’ and ‘ purchasing land.’ The value of 
these loans is iJ38. The first one has matured and has been 
repaid.^ The period for which loans are made is restricted to 
six months. 

At present, the lending is confined to the shareholders, but 
as the bank grows, and more money than the shareholders are 
likely to require becomes available, the operations may be 
extended to outsiders. Already it has refused several applica¬ 
tions for loans to outsiders. 

The interest charged on loans is 10 per cent., or roughly 
speaking, Jd. per £ per week—a rate that is surprisingly 
low to people who have had to pay 6d. or even Is. per £ per 
week interest. 

After paying all the initial expenses, the reserve fund 
stands at £1 188., there are £20 in the Savings’ Bank, and £32 
out on loan. Of course these are .small sums, but it is the 
beginning of a new and untried system among a not too 
confiding people. 

The bank has existed since May 1005 and is steadily, 
though slowly, gaining ground. When the shares are fully 
paid up, at* the present number of members only, £130 will be 
available for the accommodation of the best of the small settler 
class in the district the bank serves. Before the bank was 
started, this class of the community had no means of raising 
small loans to help them in their cultivation except from the 
usurer with his exorbitant interest, and it is felt that there are 
many men of the small-settler class who are honest and indus¬ 
trious and worthy of all the help that can be given them 
towards working their way up to a better financial position 
than they now occupy. 

The bank is a deposit as well as a loan bank. A beginning 
has already been made in this direction, for there are three 
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depositors at present, and it is believed that it should be of 
great service to the community in this way, seeing that many 
of the people, especially of the labouring class, have no secure 
place for putting their money at deposit. It is hoped that 
people will soon realize this and will come forward in largo 
numbers as depositors. 

These are some of the chief features of the Christiana 
People’s Co-operative Bank, Limited, and there would appear to 
be no reason why similar organizations should not be started in 
Jamaica and other parts of the Empire for the benefit of 
a deserving people. 
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MISCELLANEOUS SUBJECTS. 


TEA IN JAMAICA. ' 

BY THE HON. H. B. COX, Jamaica. 

In bringing before yon the subject of tea culture in this 
island, I will deal firstly with its history; secondly, the con¬ 
ditions under which it has taken place; thirdly, the mode of 
culture followed; and lastly, the preparation of the leaf for 
use. Tea is essentially a factory crop; by over production in 
the past the market prices have been forced down to such 
a low level that only by the use of the best machinery, and the 
utmost economy in management (for which a large area under 
cultivation is necessary), can the cost of production be recovered. 
Hut it is a safe erop for a settler who lives within range of an 
existing factory, for he can always have there a steady market 
for tho leaf grown on his holding. 

HISTORY OF TKA CULTURE AT JAMAICA. 

Tlie pedigree of tho tea plant is a long one. Tho origin of 
its use as a beverage is lost in the mists of Chinese antiquity. 
Until the year 1838, it was not known to exist outside (>hina, 
but in that year a variety, far more robust than the Chinese 
kind, was discovered in Assam, and became the parent of the 
Indian, and later of the Ceylon teas. 

In Jamaica, the history of the tea plant dates only from 
1868. Indian and Chinese varieties wore then imported for the 
Government Gardena at Cinchona. In 1887, a cultivation of 
a few acres was made on the Blue Mountains, but was not con¬ 
tinued, and no further attempt was made to grow it on 
a commercial scale until the cultivation was commenced at The 
Ramble in St. Ann. At first this experiment proceeded very 
slowly. The red soil of St. Ann is very different from the 
black soil of the Blue Mountains ; the elevation of The Ramble 
above sea-level is only 1,600 feet, while that of the Gardens at 
Cinchona is 4,500 feet, and / the rainfall in St. Ann is con¬ 
siderably less. It was therefore necessary to proceed cautiously. 

The experiment was commenced with 250 plants and 
a packet of seed from Cinchona. After a year’s trial, it was 
found that these grew freely; other plants and seed were 
then obtained from the same source to extend the culti¬ 
vation, but the supply being necessarily limited, the increase 
of acreage was small. For some years no attempt was made 
to manufacture tea from the first few acres planted ; the trees 
were left to grow on, to flower and bear seed for further 
planting. This reserved seed garden is now giving a steady 
supply, so that planting can go on more rapidly. It may be 
asked why seed was not imported. No seed could be had from 
Odylon, as there is a prohibition in this colony against any 
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importation of seeds or plants from that island, so as to safe¬ 
guard the country against any introduction of the coffee leaf 
disease. 

From Assam, seed might have been obtained, but two 
reasons made it undesirable. Firstly, there was danger that 
some of the enemies of the tea plant which are found there 
might be introduced with the seed ; and secondly, any change of 
soil and climate affects the character of the tea produced. 
The Cinchona strain was commenced with and it was thought 
better to keep to that alone. 

The next step was to find out whether the leaf would make 
good tea. For this purpose a small quantity of the leaf was 
plucked, rolled by hand and dried in the sunshine. This proved 
to l>e of very good quality, and as all the initial difficulties were 
disposed of, the requisite machinery was imported, and the 
tea placed on the market in the latter part of 1903. The 
manufactured tea has a mild character similar to the old China 
teas, and the absence of astringency is a marked feature. At 
the beginning of 1906, about 100 acres were under cultivation 
(only a part being available for crop), and since then 50 acres 
more have been planted with seed. 

CONDITIONS UNDER WHK^H CULTURE HAS TAKEN PLACE. 

The Ramble is on the north side of the island, 13 miles 
from St. Ann’s Bay. It consists almost entirely of hills with 
a basis of white limestone, which provides complete natural 
drainage. The tops of the liill where the rock crops out arc 
thickly covered with trees, while on the lower, slopes lies 
a deep red soil. At the edge of the rocky })arts the limestone 
is in many places decomposed into what is locally called gravel. 
It is only in the red soil that the tea plant looks healthy; seed 
planted on gravel will germinate, but the leaves are yellow and 
sickly, and the plant will die out. 

There are no streams, and for practical pui'poses no springs, 
in the neighbourhood ; the rainfall therefore is of primary impor¬ 
tance. From Table I it will be seen that during the nine 
years, 1898 to 1906 the highest rainfall in the twelve months 
,was 96’86 inches, the lowest 71*79 inches, and the average 82*80 
inches. The greatest number of days in a year on"^which no 
rain fell was 194, the least number 145, and the average 103. 
The number of days with rainfall of *01 to *04 inches was, the 
greatest 70, the least 40, and the average 56. The number of 
days with a rainfall of *05 to *49 inches wa.s, the greatest 111, 
the least 70, and the average 94. The number of days with 
i*ainfall of *50 to less than I inch was, the greatest 83, the h^a.st 
21, and the average 28. The number of days witli rainfall 
1 inch to under 2 inches was, the gre^atest 20, the least 13, and 
the average 17. The number of days with rainfallfof 2 inchos 
or over was, the greatest 10, the least 4, and the average 6|. Jt 
is therefore seen that, on the average, about 200 days in each 
year have some rain, and about 145 days have more than 
5 points. The longest jjeriod in any year which had no min 
of 5 points or over was 26 days, the shortest 9 days,^ and the 
average 16 days. The dry time occurs in March and April. 
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This even distribution of the rainfall is of the utmost im¬ 
portance, for the crop depends on a constant growth of young 
leaves (called flushes) being thrown out, and it is evident 
that frequent gentle rains, with intervals of bright sunshine, 
will produce the best results. 

The average temperature of the year varies between 80*00'' 
and 77*26“ for the maximum, and 06*88“ and 08*28“ for the 
minimum. The day maximum has been above 00“ only five times 
during the nine years (all these being in the years 1008 and 
1004), and eight times below 05“. The night minimum has not 
gone above 78“, and once fell to 50“. 

TABLE I. 

SUMMARY OF RAINFALL PROM 1808 TO 1000. 


ITear. 

Annual 

rainfall. 

Number of days with : 

Total. 

No rain. 

Under *05. 

*05 to under *50. 


1 inch to under 

2 inches. 

2 inches to under 
3 inches. 

3 inches or over. 

Not marked. 

1898 

70*85 

175' 

45 

08 

32 

16 

2 

2 


865 

1899 


194 

44 


28 


5 

4 

— 

865 

1900 


145 


111 

28 

15 

5 

1 

— 

865 

1901 




85 

38 


0 

2 

— 

365 

1902 

75*74 

105 

04 

01 

23 

18 

2 

2 


365 

1908 

71-79 

157 

60 


29 

18 

2 

3 

2 

365 

1904 

06*30 

155 

40 

111 

21 


7 

8 

— 

865 

1905 

77*35 



08 

29 

13 

4 

8 

2 

865 

1906 

91*57 

148 


98 

29 

10 

3 

4 

— 

865 

Averagej 

1 

82-80 

103 

56 

94 

_ 

28 , 

_ 1 

17 


8 

x 
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TABLE 11. 

AVERAGE TEMPERATURE FOR THE YEARS 1898 TO 1906. 



1898 

1890 







1906 

Maximum 

79 02 

79-46 

79-51 

80-06 

79-05 

78-72 

79-67 

77-25 

77-54 

Minimum 

66-55 

66-74 

66-88 

62-25 

64-29 

63 23 

64-59 

04-48 

64-07 


THE MODE OP CULTURE. 

The ground taken for planting has been common grass 
pastures. Three methods of preparing the ground for planting 
have been tried : (1) ploughing and cross ploughing, (2) forming 
trenches 1 foot wide and 18 inches deep, and (3) digging holes 
where the plan.ts are to stand, about 15 inches cube. 

It is not possible, at present, to express an opinion regard¬ 
ing the comparative merits of these methods ; in all the earlier 
cultivation the land was prepared by ploughing, and the last 
two methods have not been tried sufficiently long to judge 
results. The plants were, at first, put in 6 x 0 feet apart, but 
it was soon found that this gave too much room for weed.s. 
A plant was then put in each interval in one direction, making 
the spaces 6 feet by 3 feet. In the later plantings, the distance 
has been still further reduced, the holes being [>laced 4 feet by 
2 feet. It is I believe, in India, the custom to plant closely so as 
to cover the ground quickly, but 1 do not propose to reduce the 
interval between the rows below 4 feet, because that width is 
necessary to allow of cultivation and to let in light and air 
between the plants. 

Propagation is by seed; cuttings occasionally strike, but 
not sufficiently well to be useful. Planting the seed at stake 
ai)pears to be preferable to forming seed-beds and transplant¬ 
ing. In the latter case a spell of dry weatlier and hot sunshine 
after transplanting may cause the loss of many plants. Tlie seed 
may be germinated before being planted, but great care is then 
needed in planting it, as the young shoots are very fragile; if 
not previously germinated, the plant should appear in from one 
or two monthsaftei^ sowing. When the plants have grown a few 
inches high, the ground is gone over and any gap supplied. In 
spite of this supplying, there appear gaps later on, which are 
filled with plants from seed-beds of about the same age as the 
rest of the field. 

The cultivation for the next three or four years is simply 
to keep the ground between the plants as clean as possible. 
This entails a constant expenditure in destroying weeds one 
month to see them grown again in the next mouth. This long 
period of expeudlttire withoiit income, combined with the con- 
considerable outlay for buildings and machinery, is the great 
drawbadc to the industry. 
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After about four years, when the plants may be about 
4 feet high, they are cut down to a uniform height of about 
9 inches. Of course all the leaves come off with the prunings, 
and the field beoomeH a scene of witliered twigs and bare 
stumps. In six weeks these stumps will have thrown out 
a ciuantity of fresh young shoots, which are allowed to grow 
to a height of about 0 inches and are then tipped, i.e., the 
end is broken olT. After a further wait of about a month, 
the fresh growth is plucked for crop. It is usually found that 
the first pluckings do not make such good tea as the later ones. 

From this point the crop depends upon the weather. If 
there be mixed rain and warm sunshine, with moisture in the 
air, the trees should give a crop of leaves at about two weeks’ 
interval for some months, gradually giving less as the time 
returns for pruning, which consists of cutting all the leaves 
down, and removing all knotty and badly grown wood. In the 
second cutting the plants are left 13 or 14 inches above ground, 
and in each succeeding year the height is increased about 2 
inches. In'India'{it'lis expected that each acre should give at 
least 1,000 tt). of green leaf in a season ; but, as the yield must 
vary with the space allowed to each plant, the age of the plants, 
and to some extent also with the weather, it is impossible to 
make reallv reliable comparisons as to tlie yields per acl*e. 

THK PREPARATION OF IHB fcKAP. 

After plucking, there are four processes through which tlie 
leaf has to pass; first withering; second, rolling; third, fer¬ 
menting ; and fourth, drying. 

In the old Chinese culture all was accomplished by hand 
labour, but in Jamaica it would be impossible to compete for 
commercial purposes without machinery. 

The plucking of the leaves requires care; only the soft 
young growth at the end of the shoots must be taken, consist¬ 
ing of the bud with two, two and a half, qr three leaves, 
according as whether the plucking is to be fine or coarse. The 
axils of the leaves below the part plucked must not be injured, 
and to break off the whole shoot at the joint (as is sometimes 
done) must be treated as a serious offence. The freshly plucked 
leaves have to be spread out as much as possible apart from each 
other to wither. For this purpose much space is required, as 
a single pound weight of leaf will need about a square yard. The 
best material on which to spread the leaf is wood. The time 
needed to wither the leaf is usually about fifteen to twenty 
hours, but the relative humidity of the atmosphere naturally 
affects it materially. When successfully withered the leaf should 
feel like thin, soft kid leather. The leaf is then put into the 
roller. 

In hand makipg, a ball of loaves is taken in the two hands, 
and worked round and round on a table; the action of the 
machine is to imitalbe this movement. In some machines the 
box containing the leaf rotates on a fixed table, in oth6z;s the 
Ibaf bolder is fixed and the table rotates ; in either case the leaf 
is kept in a constant twisting movement by raised ridges. This 
process gives the twisted look so familiar in dried tea, and 
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prepares the leaf for fermentation by partially crushing the 
cells, and making their contents accessible. The rolled leaf is 
l)assed through a rotating wire mesh cylinder to separate the 
large from the small leaves (as the large require more fermenting 
than the small), and each size is spread out thinly on cement- 
covered tables, and covered with a wet cloth. The leaf when 
put into the roller was bright green; on leaving the roller it 
has become yellowish. 

As fermentation proceeds, the colour changes to bronze, 
and the scent of the leaf changes also. It is during this process 
that the substances which give (lavour to the tea are formed, 
and good judgement is required by sight and smell to determine 
the time when the maximum of flavouring matter has been 
produced, for if loft too long the substances giving the flavour 
are again decomposed, and the tea becomes flat and tasteless. 
When judged to be ready the leaf is carried to the drier, and 
subjected to strong heat (say, about 230'' F.), which at once 
stops further fermentation and fixes the products. 

The tea is spread on wire mesh trays in the drier, the 
action of which is to pass hot dry air through these trays, and 
thus carry off the moisture from the tea. The air is heated by 
passing through flues or tubes arranged in or around a furnace. 
There are several forms of drier. In some, the hot air passes 
upward from below; in others it is forced do^vnward through 
the trays by a fan; and in others the leaf is carried through on 
moving trays. The leaf being wet wlien first put into the drier is 
not scorched by the high temperature, but after a short time it 
is advisable to move it into another drier at a lower tempera¬ 
ture, say, 180° to 200° F. , 

When thoroughly dry, the tea is stored in large boxes until 
re(|aired for packing; a large (piantity is then fed into a rotating 
cylinder with varying sizes of wire mesli, which sorts the dry 
leaf according to size, the smaller loaves being the finest. It 
has been the custom to call the various sizes by fancy Chinese 
names- -Pekoe, Souchong, etc.—which are useless for jmrposes of 
classification, there being no standard by which to fix the terms. 
The tea is then packed, either iji lead-lined chests, in tins, or in 
lead packets, and is ready for market. 
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THB INDUSTRIAL PROSPBOTS OF CASSAVA 

STARCH. 

BY THB HON. H. H. COUSINS, M.A,, F.I.C., F.C.S., 
Government Analytieal and Agricultui^al Chemist, Jamaica. 

Although cassava has been grown in Jamaica from the 
earliest days of which any record is obtainable, it is only 
recently that its commanding merits as a source of high-class 
starch have attracted the attention of practical men. 

It is now admitted that cassava starch has certain qualities 
that make it of exceptional utility in the dressing of cotton 
goods, and there is also reason to believe that the quality of 
the cassava starch producible in Jamaica is superior to that 
obtained from the same plant grown in the East Indies. 

When this industry first attracted attention in 1908, princi¬ 
pally through the efforts of Mr. J. W. Middleton, the greatest 
uncertainty existed as to the yields of tubers obtainable per 
acre and to the content of starch to be expected under the con¬ 
ditions obtaining in Jamaica. 

The Chemical Department, therefore, undertook a study of 
this matter, and during the past three years a good deal of 
information has been obtained. 

Starch manufacture has since been started at three centres 
in Clarendon, St. Ann, and St. Catherine, and we are already 
in sight of definite commercial results with the new industry. 

The pioneers, as in all new undertakings, gain experience 
in a somewhat expensive school, and much work and ingenuity 
are still required before the industry can be placed on a sound 
and economical basis. The prospects are, however, most 
promising, and it is now ^uite possible to state that the cassava 
starch industry in Jamaica offers an attractive investment of 
capital. 

YIELD OF TUBERS. 

The results of the tests of twenty-one native varieties of 
cassava at Hope indicate that under the conditions of a moderate 
rainfall and a friable soil, very large yields of tubers are 
obtainable. At twelve months, a maximum yield of 10^ tons 
rising to 15^ tons at fifteen months and of nearly 22 tons of 
tubers peV acre at twenty-one months has been recorded. 

It is true that we could not expect to reap from 100 acres 
at the rate obtainable from a small plot of acre, and that on 
a large scale these enormous yields could hardly be expected as 
an average. At the same time, these results indicate that 
a return of 10 tons of tubers per acre shouhl not be a difficult 
matter to realisse under good cultivation. The indicated yield 
of starch per acre rose from tons at twelve months to 
tons at fifteen months, and over 7 tons of starch per acre at 
tiyenty^one months' growth in these triajls. 

As a starch producer, the cassava should therefore take 
the highest place among the economic plants of the world. 
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MATUEATION AND VARIBTIBS. 

Of the twenty >>0116 local varieties of cassava tested in our 
experiments, two or three stood out as particularly prolific. 
Our experience of cassava varieties grown in Jamaica points 
very strongly to the necessity of planters testing all the best 
kinds themselves, as the greatest variations appear to exist in 
the behaviour of the same variety of cassava under different 
conditions of soil and climate. 

As a rule, the variety grown by the local peasantry will be 
found to be one well suited to the district, and any planter 
commencing the cultivation of cassava on a large scale would 
do well to study very closely the practices of the small settlers 
in his district. 

He would then learn that it was necessary to secure perfect 
drainage in the soil zone in which the tubers are produced, and 
would avoid the serious mistake of planting cassava on stiff 
soil on the flat, without any drainage at all. Serious losses of 
tubers have already occurre<l on some large cultivations 
through the neglect of this first principle of cassava cultivation. 
The resurrection of a Jamaica Carib of the pre-Columbian days 
would undoubtedly serve to give the cassava planter of to-day 
useful advice as to the successful cultivation of a crop that was 
formerly grown all over the island. 

At Hope, the best variety for harvesting at twelve months’ 
growth was found in the local cassava grown in the district, 
and known as ‘ white top.’ This gave 10| tons of tubers, 
containing nearly 4 tons of starch, per acre. 

It would appear that in Jamaica a long period of growth 
is the most economical basis for cassava cultivation, and that 
quick returns and early maturing varieties do not afford such 
a prospect of profit as the larger yields of varieties of longer 
growth. The variety ‘ long leaf blue bud,’ was found superior 
to the ‘ white top’ when allowed to grow for fifteen months, 
yielding 15 tons of tubers, containing 5 tons of starch, per acre, 
while at twenty-one months’ growth, the lead was taken by 
‘ blue top' which gave the enormous return of 21*9 tons of 
tubers, containing over 7 tons of starch, per acre. 

These results indicate that in the Liguanea Plain, it would 
be advisable for a starch factory to put in half its area in 
‘ white top,’ for quick returns, and the remainder in ‘ blue top ’ 
grown as a biennial. 

It has still to be ascertained whether the practice in the 
East Indies of harvesting the mature tubers without destroying 
the plant, and leaving the small ones to grow on, is suitable for 
large-scale cultivation in Jamaica. In friable soil where the 
tubers are readily accessible, the treatment of the cassava 
plant as a perennial on this basis, might prove to be sound 
practice. The chief omen against the success of tliis method 
is that it would most certainly have established itself to be the 
custom of the country, had it been free from objection; since 
many generations of estate cultivators, inspired by the genius 
of the empty stomach, have been growing cassava in this 



island, and it is certain that this mu»t have been well tested 
in previous ages. 

C30ST OF PRODUCTION OP TUBERS. 

The cost of growing cassava on a large scale in Jamaica 
has been studied by Messrs, J. W. Middleton, Joseph Shore, 
the Hon, H. Cork, tho Hon. J. V. Galder, and at the Hope 
Exi)eriment Station. It has been dediiced from the figures 
put forward, that cassava should cost, for cultivation only, 
from £8 18«. to £5 per acre, according to locality and circum¬ 
stances. 

The lower price represents the estimated cost under the 
most favourable conditions of broad-scale implemental culture 
on friable soils, while the higher price would be the cost of 
cassava farming on rocky land by hand labotir. 

An average cost of £4 per acre represents the estimated 
cost under favourable conditions of estate cultivation. 

The Hon. Henry Cork has estimated that a capital of 
£1,000 to £2,000 would be required for starting a cultivation of 
100 acres of cassava on new land. Allowing 10 per cent, on 
capital and 20 per cent, on live and dead stock account, 
Mr. Cork’s 'estimate sets the actual cost of such a cultivation at 
£0 to £8 per acre. With regard to the yield of tubers to be 
expected, it would appear that an 8-ton crop should be a fair 
average, while good lands with efficient tillage should return 
10 tons and more per acre. These figures indicate that cassava 
can be grown in Jamaica at less than £I ^er ton. 

Should cassava farming be started, it would be desirable 
for the purchasing factory to pay on the starch value of tho 
tubers. We have found from experimental trials that the 
specific gravity of cassava tubers bears a definite relation to 
the percentage of starch they contain, and that it is possible 
approximately to ascertain the starch value of cassava tubers 
by means of the potato balance, used on the continent. A table 
is being prepared, giving the approximate starch content cor¬ 
responding to the readings of the cassava balance, which should 
be useful to buyers of cassava in arriving at a fair price for the 
purchase of cassava tubers from contributary growers. 

MANUFACTURE. 

Much has still to be worked out as to the most efficient 
plan for dealing with the cassava grown in Jamaica, for the 
manufacture of starch, cassaripe, and cattle food. The first 
process is that of washing and decorticating the tubers. For 
this purpose the simple machine recently devised by the Hon. 
T. H. Sharp, which I have seen at work at Eltham Park, 
appears to 1^ entirely satisfactory. 

Hie great cost of peeling tubers by hand in the early 
experiments is thus entirely avoided, and the tubers are 
automatically washed and delivered free of the cortex by the 
operaUons of this nsaelune. This invention has solved one of 
the outstanding diffioultftes that faced the starch producer in 
Jamaica. 
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To secure an efficient vecovevy of starch, the finest possible 
disintegration of the cut^tissues of the cassava is necessary. 
There are mills now obtainable that give excellent results and 
produce a very fine disintegration at a high rate of production. 

A second grinding or disintegration should be carried out 
where starch is the main object of manufacture, but where 
a good market can be found for the dried residue as a cattle food, 
the second milling may probably be disregarded. 

The sieving, purification, settling, refining, and drying of 
the starch seem all to be capable of easy accomplishment with 
suitable machinery, and there is now no doubt at all, that 
a starch factory to produce 1,000 tons of starch a year could 
bo erected with every certainty of producing a high grade 
of cassava starch. Such a factoiy should not cost more than 
£0,000 or £7,000 to erect, and with intelligent management 
a satisfactory result should be assured. 

COMMERCIAL VALUE OP CASSAVA STARCH. 

It would appear that a well-made cassava starch is worth 
£14 to £16 per ton in the English market. A contract for 
a large quantity of cassava starch at the latter price has been 
secured by a planter in the West Indies, and sales of cassava 
starch from Jamaica have recently been made at £14 per 
ton, c.i.f. At such prices as these there is a liberal margin for 
meeting those contingencies of industrial operations in the 
West Indies for which it is impossible to make allowance, and 
on account of which many a project has proved a failure, when 
the apparent margin is too limited. 

The ‘ bitty,’ when dried, is a valuable cattle food. A sample 
from the Longville factory was found to contain 65*7 per cent, 
of carbohydrates on a basis of 15 per cent, of moisture, an<l 
should find a ready sale at 50s. to 60s. per ton. A planter from 
Dominica recently informed me that he had found a good 
market for cassaripe in England, and it is possible that this 
article may become a useful by-product in the manufacture of 
cassava starch. We in Jamaica have so far been unable to find 
a market for this product in the United Kingdom, and if 
a demand should arise it could be produced in large quantities 
here. 

CONCLUSION. 

Cassava is a plant that has survived from the earliest 
occupation of the island by mankind, and is cai)able of yielding 
returns of starch under suitable conditions. Those encouraging 
facts place it ahead of any other plant grown for purposes of 
starch production. 

Further, the intdusic qualities of cassava starches pro¬ 
ducible in Jamaica are of a high order, and a well-made article 
can command a high price. 

It would appear that this Industry offers a field for 
investment and development whereby large areas of land, at 
present of small productive power, could be made to yield 
a handsome profit. 
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OX^iiTiyATION, AND PREPARATION OP 
JAMAICA OINGBR. 

BY R. .7. MiLLBE, Jamaica. 

It is now between sixty and seventy years since ginger was 
introdiiceii to Christiana in Jamaica. Tliere are not many 
parts of the island where it can be ^rown, on account of its 
needs of a cool climate and suitable soil (‘onditions. 

The writer has ascertained by incpdries from some of the 
oldest inhabitants in the district that tht' root was first brought 
to Christiana during the time that Mi* Richard Jackson was 
the attorney for St man Castle estate, a property near 
Christiana, between the years 1835 and 1840. 

The experiment of growing ginger on this property proved 
successful, and not long after, some white immigrants, chiefly 
from England and Ireland, settled in the district for the pur¬ 
pose of cultivating the article. By t*areful handling and 
attention, from the time of planting till the <‘ured article was 
ready for export, they demonstrated the* fact that this part of 
Jamaica was able to produce an excellent (piality of ginger. The 
position thus easily attained in the market has been main¬ 
tained by our ginger up to the present time, for it is now some 
of the best obtainable. 

About 1840, the price of ginger from Jamaica gradually rose 
in the London market till it fetched as high as 180«, per ewt. 
This high price resulted in a great increase of the cultivation 
in and around the district. Many who had little or no experi¬ 
ence in ginger cultivation planted it, prompted to do so by the 
high price, and a great deal of very inferior ginger found its 
way into the market. A fall of prices has been the result, but, 
even now, the finest product commands good i)rices. 

It was the general opinion at first that ginger reipiired 
fresh or virgin soil in order to produce the best results. The 
consequence was that year by year valuable timber plants 
were cut down, and large areas opened up for its cultivation. 
During the governorship of Sir Henry Blake, he visited this 
district and rode over the greater portion of the devastated 
country. He expressed the opinion that all this d('vastatiou 
was not necessary and that ginger could bo successfully culti¬ 
vated in properly tilled and manured lauds. 

A<‘ting upon this suggestion, and through the advice of 
the Agricultural Society, experiments in growing ginger on 
manured land were commenced. 

They were a decided suecos.s, and so proved the hitherto 
dislieUcved fact that ginger could be cultivated around the 
house.s of the peasantry. 

An experiment was made a few years ago to grow ginger 
on a much larger scale than had hitherto been attcunpted, and 
to dry by artificial heat so as iM>t to have to depend exclusively 
on the heat of the sun. The venture proved a success at first, 
but it would appear that just at that time the production 
exceeded the demand and the price fell. 
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The present outlook is not particularly )io))eful, for unless 
the cultivation of the article will yield, at least, 4()«. p<^r 100 ll>. 
to the grower for the best qtiality, the crop ill become sliorter 
year by year. 

Another factor to be considered is that bananas grow freely 
on the ginger soil, and when it is considered how much less 
labour a crop of bananas takes than ginger, it will be seen at 
once that the one will be, in any case, preferred to the other. 
During the last two or three years the cultivation of bananas 
around Christiana has increased to a remarkable extent, and 
lands are becoming covered with the fruit which finds such 
a ready market in Great Britain and America. It is also 
understood that raountain-grown bananas compare favourably 
in flavour, etc, with those raised on the lowlands. 

The small crop of 1905-G seems to be a forecast of what is 
undoubtedly coming, for, as the cost of cultivating and curing 
ginger is great and laborious, many, finding that the prices 
obtained do not sufticiontly warrant their continuing the 
cultivation, have turned their attention to other and more 
promising soui ces of income. 

PREPARATION OF GINGER. 

It may l)e interostiug to some of the members of tlie 
Conference, who arc not familiar with the preparation of ginger, 
to learn something of the method by which it is prepannl foi* 
the market. It will be seen what a tedious process it is, one 
involving constant care for days, and dependent also on fine 
and bright sunshine all the time. 

The plants, whi(*h are the small parts of the root not fit for 
peeling, are put in the ground from April to June of each year, 
and these are ready for harvesting from the following January 
to March, A second crop, called the ratoon crop, is reaped 
again in December without further planting. 

Ratoon ginger is usually somewhat thinner than the llrst 
crop ginger, but for all practical purposes it is as gocMl, 

There are two kinds of ginger in this district, ‘ blue ’ and 
* yellow.’ The ‘ blue ’ was the first kind established, but 
gave way to the ‘ yellow,’ which, however, does not seem to be 
preferred by merchants. 

The root is dug up by the hoe, and then requires to be 
pooled—an operation which needs a skill only attained by con¬ 
siderable practice. The peeling consists in removing the outer 
skill witli as little of the ginger as possible. The peeling of 
ginger is not easy, as will be seen by observing the root, and 
a particular narrow-bladed knife has to be used. To peel mo.st 
effectively, the knife must be very sharp. 

Ginger peeling is almost entirely done by women, many of 
whom employ their children to do the easier part of the work, 
that is, the sides of the roots. Thus from a very early age, 
the peeler is educated in the art, and during the ginger season 
many women, attracted by the work, flock into the district 
from all parts of the parish* 
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The peeling of ginger .eannot be said to be hard labour, 
but it becomes sufficiently fatiguing for the hands if long con* 
tinned. A good peeler should be able to peel 50 lb. of green 
ginger in a day, which when dried would weigh about 18 Sb., 
and for this they are paid Is. 

After being peeled, ,the ginger is washed. It is then laid 
out to dry on small mats made from the mountain thatch, 
which has been found to be the best medium for drying ginger, 
for a certain amount of evaporation takes place on the under 
side a 9 well as on the upper. 

While being dried in this way, the ginger has to be turned 
over by hands piece by piece, at least once on the first day. 
This drying process occupies five to six days, according to the 
strength of the sun. 

After being dried, it has to be bleechod by washing, in 
order to give it the white appearance. After this it receives 
two days* drying before being packed for export. 

It was formally shipped in large casks, of a capacity of 
4 to 5 barrels ; but now it is shipped in barrels, and the common 
quality in bags. 
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THB SMALL-HOIiDINaS OOMPETiriOB 
IN JAMAICA. 

BT W. CRADWICK, 

Travelling Instructor in Agriculture, Jamaica. 

After several years’ work among the peasantry of Jamaica 
as an Agricultural Instructor, and connexion with many of the 
Agricultural Shows in the country, I arrived at the conclusion 
that something was required which would reach the peasant 
more directly and stir up in him a livelier interest in his 
everyday life. 

To this end, a plan, based on a competition for cottage 
gardens, which I had seen carried out by the Hawkhurst Horti¬ 
cultural Society in England, was drawn up. This was called 
the Small-holdings Prize Scheme, and was placed before the 
Committee of the Experiment Station at H<)pe Gardens, with 
the suggestion that they might use their influence with the 
Jamaica Agricultural Society, in order to induce them to 
provide the money necessary to put it into operation. 

Considerable delay occurred, but on his Grace the Arch¬ 
bishop taking up the scheme it was put into operation. On 
account of the preliminary delay, it had to be hurried in such 
a way as to make it fit into the financial year, and for 
want of proper personal advertising and explanation of its aims 
and objects, a good deal of suspicion was encountered. The 
entries for the first round of the competition were, therefore, 
very small. 

The scheme as originally drawn up was published in the 
Journal of the Jamaica Agricvliural Society (Vol. V, p. 14), and 
provided for prizes to be given for the cultivation of land 
and for the establishment of permanent or staple crops, to 
be com|)eted for amongst small settlers and property head¬ 
men in different parishes of the island. 

Some persons opposed to the scheme attempted to make 
a great deal of the apparent lack of interest on the part of the 
people whom it was intended to benefit, pointing to the small 
number of entries as evidence that it was unsuited to our 
l^easantry and would never gain their confidence. 

The lack of interest, however, was only apparent; the 
peasants’ suspicion of the scheme was real, and who could 
have expected it to be otherwise. The scheme was put into 
operation and was intended to benefit a class whoso chief 
acquaintance with the Government was through the Tax 
Collector; and any scheme in which the Government hc^ 
even the smallest share was necessarily associated in their 
minds with a deep-laid plan to still further inci’ease their 
taxes. That this suspicion was not unconquerable was the 
firm belief of the promoters of the scheme, for they were 
convinced that a scheme which so thoroughly enter^ into 
the details of the daily lives of the people in their own homes 
would in time become exceedingly popular. 
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The chief cause of the small number of entries during the 
first round of the competition was because the parishes were 
not sufficiently canvassed, and the scheme was not thoroughly 
explained to the people who were expected to compete. ^ This 
was borne out by the fact that in Hanover, the first parish in 
which the scheme was properly explained, ninety i)eople 
entered the competition. 

The ministers and clergymen of all denominations took up 
the scheme heartily; the school teachers were })erhaps even 
more enthusiastic, and on the latter becoming competitors, in 
many districts, the last breath of suspicion was blown away. 

During the first round of the competition, the judges came 
to the conclusion that the money would be more profitably 
spent if divided into a larger number of prizes. The Rules 
were therefore amended to practically their present form, and 
are now as follows ;— 

‘ Prizes will be awarded for cultivation of land, and the 
establishment of permanent or staple crops. 

* Only persons holding not moi*e than 20 acres of land to be 
allowed to compete, and the land entered for competition must 
be one piece, not divided by other persons* property intervening; 
but a road, river, or gully may run through it. 

‘ The residence of the competitor to be on the ground 
entered for competition ; and such residences and grounds 
to be situated near (within a stated distance of) a Main or 
Parochial road. 

‘ The prizes to be allotted in three classes : 

First Class Holdings not over 20 acres. 

Second Class Holdings not over 10 acres. 

Third Class Holdings not over 5 acres. 

‘ No person to compete in more than one clash, but com¬ 
petitors may select any class for which he or she can qualify, 
and no prizes will be awarded unless there are at least twice as 
many competitors as there are prizes offered. 

‘ Prizes to be given in each parish as follows :— 
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* No person to be allowed to compete in Class I unless he 
or she has 5 acres in permanent crops such as coffee, cacao, 
oranges, grape fruits, limes, cocoa-nuts; no one to be allowed to 
compete in Class II unless he or she has 8 acres in such 
permanent crops; and no one shall be allowed to compete in 
Class III unless ho or she has 1 acre hi such permanent crops. 

* The judging will be conducted on a system of points as 
follows:— 


Permanent crops . 

Catch crops 

Fences, gates, and general condition of holdihg 

Live stock . 

House . 

Sanitary conditions, etc. 


Points 30 
15 
15 
20 
10 
10 


‘The method of cultivation and condition of the crops 
grown, rather than the kinds of crops grown, to bo considered 
by the Judges. Crops for which premiums are awarded need 
not necessarily have reached maturity, and points may be 
given for cultivation in progress, provided it is, in the opinion 
of the Judges, sufficiently advanced to admit of its being 
judged. The Judges to consider the circumstances of each 
cultivation as well as the cultivation itself, including the 
implements used. 

* It should be competent for the Judges to withhold any 
or all of the Prizes if the Holdings entered for competition are 
not considered of sufficient merit. 


‘ Throe months’ notice, nt least, to be given before judging 
commences, and tJie decision of the Judges in all cases to be 
final,’ 


It is now four years since the competition was put into 
oi)eration, and the largely increasing number of entries is 
sufficient guarantee of the popularity of the scheme among the 
small settlers. 

With regard to the benefits of the scheme, I think these 
are so far in excess of the money required to carry out 
the competition, that it is hoped that the Agricultural 
Society will see its way to keep to that part of the original 
plan, which provided for the competition being held in every 
parish every third year, necessitating judging four parishes 
during two consecutive years, and five parishes in the third 
year, so as to embrace the thirteen agricultural parishes dur¬ 
ing the cycle of three years. 

There is of course a great deal of very hard and laborious 
W'ork to carry out the scheme properly ; nearly all the holdings 
are situated in the mountains; many of them in parishes sucli 
as Portland, St. Thomas, St. Andrew, St. Ann, and St. Eliza¬ 
beth, where they are situated on the tops of high hills and are 
such that very few of them can be ridden to. After a month or 
five weeks of such, work, there is little energy left in the 
Judges for some time afterwards. 

If the competition can be so arranged that the people can 
rely on its taking pikee every third year, and the Instructors 
are able to hold up this as an inducement before them, I am 
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quite connnced that the present benefit of the competition 
would be more than double with the same expenditure of 
money. Continuity, which seems so hard to obtain, is the key¬ 
stone of success iu matters such as this. 

The great thing needed among our peasantry is stimulus 
to exertion. The Small-holdings Competition has supplied 
this in a manner which far exceeds even the most sanguine 
hopes. The amount of work which is put into a holding 
iu the hopes of winning what after .all can only be 
a very small prize, would astonish any one in this audience 
who has not actually seen ifc. Pruning and cleaning up 
of cultivations, grooming of stock, repairing of roads, 
walls and fences, tanks, and houses, white washing, 
and painting are what were expected; but when it is 
observed that new cultivations established from the time of 
the first competition, men buying and keeping cows, new tanks, 
new walls, new gates, sanitary systems established where none 
were before, stables erected, and even new houses built in 
order to try and win those prizes, it must be acknowledged 
that this scheme has taken a hold upon the peasantry and 
acted as a stimulant to them, the value of which can never bo 
over estimated. 

For the recent competition in 8t. Ann, Mr. Arnett and 
myself calculated that there could not have been less than 
£1,000* worth of labour put into the different holdings com¬ 
peting. 

It is interesting to hear the views of the competitors 
themselves. In the beginning, the competitor was often met 
with who timidly asked for personal assurance that the Govern¬ 
ment did not intend to take away their places; others were 
afraid taxes would be raised; some thought that the shilling 
would have to be paid every year as long as they live. But now 
it is found that although the suspicions are not entirely killed, 
they become loss and less each year, and the comments are 
assuming an entirely different tone. 

I have perhaps left the most beneficial aspect of the 
scheme to the last, and that is the unrivalled facilities it 
affords for practical instruction. It gives an Instructor an 
excuse for going into places, and insures him a welcome, which 
I think he would have looked for iu vain for many long years, 
had it not been for the institution of this competition. The 
mere judging of the holding and awarding of the prizes are as 
nothing compared with the patient inspection and pointing 
out in a friendly spirit the possibilities for improving almost 
every department of that which constitutes their home and 
home life. Prom this aspect alone, it is obvious that the 
scheme is worth far more than the expenditure involved. 

In conclusion, it should be mentioned that this scheme 
breaks down the barrier of suspicion existing between the 
Government and the peasantry, and that the stimulus suiipliod 
by it is not by any means confined to the competitors, for the 
effects are often seen over whole districts. 
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THB TIMBERS OF JAMAICA. 

In view of the increase in the prices of imported lumber 
during the past few years, and, according to the general opinion, 
the deterioration of its quality, the question as to the suita¬ 
bility of the woods obtainable from the forests of British Guiana 
and many of the West India Islands for general, as well as 
for fancy purposes, has recently been brought forward. The 
islands of Dominica, Jamaica, and Trinidad, and the colony of 
British Guiana have had under consideration the X)ossibility of 
obtaining a good supply of timber of a reliable character from 
their forests for local and for export purposes* 

Certain classes of timber are exported from British Guiana 
and from Trinidad, but one of the difficulties has been the lack 
of information as to the use to which their woods are the best 
suited. A paper on the timbers of Jamaica, prepared by 
Mr. W. Harris, P.L.S., Superintendent of Hoi)e Gardens, for the 
West Indian Agricultural Conference gives a short description 
of each of the principal timber trees of that island about which 
he was able to obtain reliable information. As many of these 
are distributed throughout the West India Islands, this pai)er 
contains much of the information in respect to the value of 
their different woods that has continually been required. An 
article of this nature embodies a large amount of work and 
contains much information of a useful character, and, there¬ 
fore, the following abstract,* together with the lists of the 
chieif woods under their respective uses should prove of imme¬ 
diate interest:— 

The woodlands of Jamaica are not confined to any particu¬ 
lar parts of the island, for in every parish forests occupy 
extensive areas. The estimated total of woodlands, by the 
Surveyor General, is 400,000 to 500,000 acres, exclusive of 
scrublands—about one-sixth of the island. 

In cleared districts the trees that usually meet the eye are 
grown, or allowed to grow, for the fruit they produce, for the 
shade they give, or for ornament. Whilst many of the trees 
found in the forests of the island, requiring certain climatic 
conditions for their successful growth, are confined to compara¬ 
tively limited areas in a few special districts, others appear to 
be able to adapt themselves equally well in the various dis¬ 
tricts. There are, nevertheless, three fairly well-defined types 
of woodland, namely, the savannahs and hills near the coast 
with a rainfall of about 30 to 50 inches i>er annum, the middle 
region and interior hills up to 3,500 feet altitude with a rainfall 
of from 70 to 90 inches per annum, and the highland region 
above 3,600 feet altitude with a rainfall of from 00 to 150 
inches or more. 

The value of native lumber, such as mahogany, cedar, 
mahoe, bully tree, etc., in the interior of the island is about 


* Owing to pressure for space in this niunl>er of the West Imiifxv 
tlie puiilioation of the complete article has been found to Ik* inipossHtle, and, 
therefore, it has been held over for a subsequent issue. [Ed. TT. i. B,] 
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14«. per 100 superficial feet for boards, and trees are valued at 
the rate of Is. per 100 feet of the boards they are estimated to 
yield. To a wholesale buyer the prices would be somewhat 
lower. The cost of felling timber and hand-sawing lumber is 
generally as follows : — 

Boards ... 5s. per 1,000 superficial feet. 

Scantlings ... £3 „ „ „ „ 

and that of splitting shingles, from 18s. to 20s. per 1,000, 

To the above prices must be added the cost of removing 
the lumber from the saw-pit to the nearest cart road, and of 
cartage to the nearest railway station or port. 

The value of such lumber delivered at Kingston is now 
about £10 per 1,000 superficial feet, and of shingles, such as 
cedar or mahoo, about 02s. per 1,000 ; while the prices of 
imported lumber may be taken as follows 

White pine, rough, £9 per 1,000 superficial feet. 
„ „, dressed, £9 10s. „ „ „ 

Pitch pine, rough, £9 10s. „ „ „ „ 

„ dressed, £10 „ „ „ 

Shingles, dressed Cypress, 72s. Od. per 1,000. 

It was estimated by Mr. E. D, M. Hooper, an officer of the 
Indian Forest Department who visited Jamaica in 1885-0 for 
the purpose of investigating the question of forest conservation, 
and by the Crown Surveyor, that the total area of forests in 
Jamaica was 800,000 acres, but that this was being cleared at 
the rate of of 80,000 acres annually, principally by the cultiva¬ 
tors of ground provisions and, in a small way, by the ginger 
growers. Much of this cleared land has been allowed to grow 
up into bush and a few soft-wooded and worthless trees have 
made their appearance ; but it is estimated that such lands, if 
left undisturbed, would probably take 200 years before they 
could assume any semblance in their growth to the adjoining 
virgin woodlands of which they are parts, and it may take 
twice that length of time before they are completely re-afPor- 
ested by trees of the original species, for the growth of trees of 
hardwood is extremely slow. 

This clearing of the land naturally suggests the need of 
planting up areas of good timber trees for the supply of tlu^ 
future, and in this connexion it might be mentioned that good 
timber such as West Indian cedar, might be grown to a useful 
size in thirty to thirty-five years. 

For many years past, large numbers of seedling timber 
trees have been distribute free from tlie Public Gardens, but 
owing to the difficulty experienced in securing regular and 
reliable supplies of seeds it has been found necessary to request 
that at least one year’s notice be given, if a large supply of 
young timber* trees of any particular variety is required. 
It also occasionally happens that certain kinds of trees cannot 
be supplied for several years on account of failure to procure 
good seeds. Notable in this direction is the Junii)er cedar, 
which only produces crops of good seeds at intervals of several 
years. 
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UBT OF WOODS StJITABLK FOR CABINET WORK. 


Local Name. 


Botanical Name. 


liraisilotto . 

Breadfruit ... . 

Breadiiut 

Cashew . 

Cedar, Juniper . 

Cedar, West Indian . • 
Cocoa-nut 

Dog-wood .. 

Ebony, or Coccus Wood ... 
Fiddle-wood 

Fustic . 

Greenh(5art, or Break-axe... 

Gru-gru Palm . 

Horse-wood 
Indian Tulip Tree ... 

Jack Fruit .. . 

Ligum-vitae ... 

Ijocust Tree 
Logwood 

Malioo, Blue or Mountain ... 

Mahogany . 

Mangrove, Black ... 
Mos(juito-wood . 

Naseberry . 

Naseberry Bullet, or 
Bully Trecj... 

J’igoon-wood 

Prickly Yellow . 

lled-boad Tree 
JlosewocKl, or Toreh-wood... 

Sapodilla . 

Satin-wood ... 

Sea-side Grape 
Soai)-berry 
Spanish Elm 

Star Apple. 

Sumach, Hog Doctor, etc.... 

Tamarind . 

Wild Orange . 

Wild Tamarind . 

Woman’s Tongue. 

Yacca, Blue Mountain 
Yaeca, St. Ann's 
Yellow Candle-wood 
Yellow Sanders, etc. 

Yoke-wood, Mast* wood, etc. 
Zebra Wood, Satin-wood ... 
Zebra Wood, Mountain ... 


Peltophorum Linnaeif Beiith. 
Artocarpus incisa, Linn. 
Broaiomm Alicaatrum, Sw. 
Ariacardium oceidentaU\ Linn. 
Juniperus bermtuliana, Linn. 
Cedrela odorata, Linn. 

Cocoa nitcife)'a , Linn. 

Piacidia Brythrina, Liiin. 

Br^/a Ehenna, DC. 

Petiiia domingenaia^ Jacq. 
Chlorophora tincforia^ Gaudich. 
Sloanea Jamaicenaia^ Hook. 
Acrocomia laaioaqxitha, Mart. 
Pilhecolohium latifolium, Benth. 
Theapeaia popidnca, Soland. 
Ariocavpua udegHfolia, Limi. 
Gimutcmn officinale^ Linn. 
Uymeaaen Courhneil^ Linn. 
linenuito.ryIon campechiamwi j 
Linn. 

lIUriHcus e/ntna, Sw. 

Sicietenia Mahugoni, Jacq. 

A vicenn la nitida, Jac(i. 
MoHi/uiioxylnm Ja m(( icense. 

Kr. et I'rb. 

A chrua Sapota , Linn. 

Mimusopa Sideroxylon, Pierre. 
IHoapyroa ietraapenna^ Sw. 
Zantho.cyfvm inartinicenise, DO. 
Ade'nantJu^m IMtvoniua, Linn, 
Amyria balanmifem, Linn. 
Mimuao 2 ia c.vciaa. Urb. 
Zanihoxylmn Jhirun:, Valil. 
Cocvoloha nvifera, Linn. 

Sapindua Saponaria, Linn. 
Cordia grraaca nth aides, H.B. A K. 
Chryaophyllum Cainito, Linn. 
Ilhua Metopinni, Linn. 

Tamarindua indica, Linn. 
Eaenheckia pentaphylla, Griseb. 
Pithecolohium filicifolimn, Benth. 
Albizzia Lrhbek, Benth. 
Podorar'jma Urban, Pilgoi. 
Podocnrpua Purdieana, Hook 
Cassia enuirginata, Linn. 
Tcrminalia capitata, B. <fe H. 
Catalpa longiaa ima, Sims. 
Zanihoxylum carihaenm, Ljun. 
Eugenia fragrans, Willd. 
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U8T OF WOODS 801TABLB FOB CABHIAOB AND CART WORK. 


Local Name, Botanical Name, Remarks, 


Bastai*d Cabbage 
Barky or Angelin 
Braziletto. 

Calabash. 

Cashaw 

Cedar, West Indian 
Dogwood ». 

Fiddle-wood 

Fustic 

Indian Tulip Tree 
Lancewood, Black 
Lance wood, White 
Mahoe 

Naseberry Bully, 
or Bullet Tree 

Pimento. 

Santa Maria 

Sapodilla ... 
Spanisli Kim 


A ndira inermis^ H.B. & 

Peltopkorum Linnaei^ 
Benth. 

Cresccntia Cvjete, Linn. 

Prompis j'oliflora^ DC. 

Cedreta odorata^ Linn. 

Piscidia Erythrina^ 
Linn. 

Petitia domutgensis, 
Jacq. 

Chlorophora thwtoria, 
Gaudich. 

Thespesia po pubiea, 
Soland. 

Bocagea virgata, B. «fe H. 

Bocagea laurifolia^ 

B. & H. 

Hibincus elatris^ Svv. 


K. 

SiK)ke8. 


For naves and 
felloes. 

For felloes 

Naves and 
wheels. 


For shafts and 
poles. 

For shafts and 
poles. 

For felloes. 


Mimusops Sideroxylon, 
Pierre. 

IHmenta officinalis^ 
Lindl. 

Calophyllmn Caiaha^ 

J aeq. 

Mimusops excisa, IJrb. 
Cordia gerasca nfhoides, 

H.B. K. 


For spokes. 

For tongues and 
shafts. 

For felloes. 

Foi* spokes. 

For tongues 
and shafts. • 


LIST OF WOODS SUITABLE FOR ( OOPERINO WORK. 


Broad-leaf . 

Clammy Cherry . 

ITog Plum . 

Mango . 

Sweet-wood, Loblolly 
Sweet-wood, Yellow 
Westliidian Birch, or Mas tic 
Wild Oassada . 


LIST OF WOODS 


Cashaw . 

Mango . 

Park-nut ... . 

West IndiaiiBirchyorMastic 
Yellow Oandle-wood 


Tcrminalin laiifolia, 8w. 

Cordia Collococca, Linn. 
Spondias lutea^ Linn. 
Mangijera indica, Linn. 
Nectandra Leucoxylon^ B. & R. 
Nectandra antillana^ Meissn. 
Bur sera gummijera, Linn. 
Turpinia occidentalism G. Don. 

SUITABLE FOR FUEL. 

Acacia tortuosa, Willd. 
Prosopis julifloram DC. 
Mangifera indicam Linn. 

Acacia macracantham Humb* & 
Bonpl. 

Buraera gummif erum Linn. 
Cassia emargina tUp Linn. 
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LIST OF WOODS SUITABLE FOR GENERAL PURPOSES. 
(Inside work.) 

Local Name, Botanical Name, 


Akee. 

Bastard Cedar 

Hitter l>an» Bitter Damson, 

Stavewootl . 

Bread-nut .. . 

Broad-leaf 
Cedar, West Indian 

Clammy Cherry . 

Cinep ... 

Guango , . 

liignum Dorum . 

Locust-berry, or 1 log-berry 

Mahoe, Sea side 

Mahogany . 

Mammee Sajjota 
Mango 

Prune. . . 

Raaioon 

Bed, or Cherry Bull Tree, 
or Galimenta 

Santa Maria. 

Shad-bark . 

Silk-cotton, or Ceiba 
Soap-wood 
Spanish Elm 

Sumach, Hog Doctor, etc. . 
Sweet-wood. Loblolly 
Sweet-wood, Yellow 
Wild Cassatla 
Wild Tamarind 
Ytujca, Blue Mountain 

Yacca, St. Ann's . 

Yoke-wood, Mast-wood 


Blighia mpida, Kon. 

Ouazuma tOmeniosa^ II.B. &; K. 

Simaruba glauca, DC. 

BroHVtifiiim Alicaatrum^ 8w. 
Terrninalia laiifolia, Sw. 

Cedrela odorata^ Linn. 

Cordiu Collococca, Linn, 

Mclwocca hijnga, Linn. 
Pithecolobium Saman, Benth. 
Ocotea Htaminca, Mez. 

Byrsonima crasaifolia, II.B, K., 
vxv, jamnicenais, Urb.A^Neid. 
IlihiscuH tiliaceuH, Linn. 

Swietenia Maltagoni, Jacq. 
Calorarpunt 'imimmosnm^ Pierre. 
Mangifera indica^ Linn. 

PrxinuH ocvidenialiHf Sw. 

Trophin americana, Linn. 

Jkpholia nigra^ Griseb. 
Calophyllum Calaba, Jacq. 
Pithecolobium A lexandri, Ur 1»., 
and varieties. * 
Eriodcndron ayifractuoHum, DC. 
Vlethra tinifolia, Sw. 

Cordia gerascanthoidcs, II.B. <fe K. 
Rhua Metopium, Linn. 

Nectandra Lc^tco,vylon, B. «Sc II. 
Nectandra antillana^ Meissn. 
Turpima ovcidenialia, G. Don. 
Pithecolobnim filicifoliam, Benth. 
Podocarptts Urhanii, Pilger 
PodovarpuH Purdieana, Hook. 
Catalpa longiaainui^ Sims. 


LIST OF WOODS SUITABLE FOR GENERAL PURPOSES. 


(Exposed situations.) 


Bastard Cabbage Bark, or 

Angelin. 

Blind-eye, or Yucco 
Blood-wood, or Iron-wood 
Boxwood, or Fiddle-wood 

Braziletto ... . 

Bullet, or Bully Tree, Moun¬ 
tain . 

Cashaw . 

Cashew . 


Andiva incnnis, II.B. tVc K. 
Sapium cxmeatum, Griseb. 
Laplacea Ilaemaioxylon^ G. Don. 
Vitex vmhrosa, Sw. 

Peltophorum Linnaei, Benth. 

Dipholis moniana^ Griseb. 
Prosopis juUjioray DC. 
Aimcardium occidentale, Linu. 



l^IST OP WOODS SUITABLE FOR GENBHIAL PURPOSES.—(Concitcdt^i.) 
(Exposed situations.) 

Local Name* Botanical Name. 


Cedar, Juniper . 

Cedar, West Indian 

Oro-cro . 

Oromanty .. . 

Fiddle-wood . 

Greenheart, or Break-axe... 

Gutter-wood . 

Horse-wood . 


Mammee Apple . 

Mammoe Sapota . 

Mangrove, Red 
Mosquito Wood . 

Naseberry Bullet, or Bully 

Tree . 

Nickel, or Bead Tree 

Pimento 

Prune 

Red-bead Tree . 

Red, or Cherry Bully Tree, 

or Galimeuta . 

Rose-wood.. 

Rose-wood, or Torch-wood 
Santa Maria ... 

Sapodilla . 

Shad-bark . 

Slug-wood . 

Star Apple. 


Wild Juniper . 

Yaeca, St. Ann’s . 

Yellow Sanders, etc. 

Yoke-wood. Mast-wood, etc. 
Zebra Wood, Mountain ... 


JuniperuB herm'udiafm, Linn. 
Cedrela odorata, Linn* 

Tecoma Brittonii^ Urb. 

Ratonia apetala, Griseb. 

Petitia domingenais^ Jacq. 

Sloanen jamaicensis^ Hook. 
Strernpeliopaia arhorea^ Urb. 
Pithecolobium latifolium^ Beiith. 
Ilex ohcordata^ Sw. 

Mamfnea americana, Linn. 
Calocarpum mam^mosum, Pierre. 
Rhizophora Mangle^ Linn. 
Moaquitoxylxim jamaicenacn Kr. 
et Urb. 

Mimusopa Sideroxyloxi, Pierre. 
Ormoaia monoaperfna, Urb, 
Pimenta officinalis, Lindl. 

Prunua occidentalia, Sw. 

A denanthera pavonina, Lin n. 

DiphoUa nigra, Giiseb. 

Drypetea ilicifoUa, Kr. et Urb, 
An^p'ia halaamifcra, Linn. 
Calophylhim Calaba, Jacq. 
Mimuaopa exciaa, Urb. 
Pithecolobium Alexandri, Urb. 
and varieties. 

Beilachmiedia pendula, Ilemsl. 
Chrysophyllum Cainiio, Linn. 
Tetroch idiumrubiriveni'iim, Poei)p, 
& Endl. var. integrij'oliuni, 
Muell. Arg. 

Lyonia jamaicexiaia, D. Don. 

and L. octand/ra, Griseb. 
Podocarpua Purdieana, Hook. 
Terminalia capitata, B. & II. 
Catalpa longiaaima, Sims. 

Eugenia fragraxia, Willd. 


LIST OF WOODS SUITABLE FOR HOUSEWORK AND FURNITURE. 


Almond, Tropical ... 

Breadfruit . 

Bread nut . 

Cedar, Juniper 
Cedar, West Indian 

Cocoa-nut . 

Piddle-wood 

Fustic . 

Hog Gum . 

IncUan Tulip Tree ... 


Terminalia Catappa, Linn. 
Artocarpua incisa, Linn. 
Broaimum AUcaatrum, Sw, 
Juniperua bcrmucUana, Linn. 
Cedrela odorata, Linn. 

Cocoa nueifera, Linn. 

Petitia domingenais, Jacq. 
Chlorophora tinctoria, Gaudich. 
Symphonia globulifera, Linn* 
Theapeaia popvZnea, Soland. 
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UST OF WOODS 8UITABLBJ FOR HOUSEWORK AND FURNITURE. 

(Conqluded,) 


Local Name, 


Botanical Name, 


Jack Fruit . 

Locust Tree. 

Mahoe, Blue or Mountain 

Mahogany . 

Mammee Sapota 
Mangrove, White ... 

Mosq uito-wood 

Ntiseberry . 

Naseberry Bullet, or 

Bully Tree . 

Nickel, or Bead Tree 

Prickly Yellow . 

Red-bead Tree 
Red, or Cherry Bully Tree, 
or Galiuienta ... 

Santa Maria . 

Satin-wood .. 

Sumach, Hog Doctor, etc.... 
Sweet-wood, Timber 

Tamarind . 

Wild Orange 

Wild Tamarind . 

Woman’s Tongue . 

Yacca, Blue Mountain 

Yacca, St. Ann’s . 

Yoke-wood, Mast-wood, etc. 
Zebra-wood, Satin-wood ... 


Artocarpiis integrifolia^ Linn. 
Hymenaea Courbaril, Linn. 
Hibiscus elatua, Sw. 

Swietenia Mahagoni, Jacq. 
Calocarpu}ti mammosum^ Pierre. 
LaguncuZaria raoetnosa^ Gacrtn. 
Mosquitoxylum jamaicense, 

Kr. et Urb. 

Achraa Sapota, Linn. 

Mimusops Sideroxylon, Pierre. 
Ormosia monosperma, Urb. 
Zanlhoxylum martinicense, 1)0. 
Ademinihera pavonhia, Linn. 

Dipholis nigra, Griseb. 
Calophyllum Calaba, Jaeq. 
Zanthoxylum flavum, Vahl. 

Rhus Metopium, Linn. 

Nectandra exaltata, Griseb. 
Tamarindus indwa, Linn. 
Esenbeckm pentaphylla, Griseb. 
Pithecolobium filtcifolium, Benth. 
Albizzia Lehbek, Benth, 
Podoaarpvs Urbanii, Pilger. 
Podocarpus Purdieana, Hook. 
Catalpa longissima, Sims. 
Zanthoxylum caribaeum, Lam. 


LIST OP WOODS SUITABLE FOR MII.L WORK. 


Blood-wood . 

Cogvvood, or Groenheart .. 

I)ogwoo<l . 

Greeuheart, or Break-axe.. 
Lignum-vitae 
Locust Tree .... 

Santa Maria ... 

Woman’s Tongue ... 


Laplacea Haetnaioxylon, G. Don. 
Zizyphus chloroxylon, Oliv. 
Piscidia Eryihrina, Linn. 
Sloanea jarnaicensis, Hook. 
Guaiacum officinale, Linn. 
Hymenaea Courbaril, Linn. 
Calophyllum Calaba, Jacq. 
Albizzia Lehbek, Benth. 


LIST OP WOODS SUITABLE FOR PILES. 


Bastard Cabbage Bark, or 

Angelin. 

Blind-eye or Yucco... 
Button-wood 

Cocoa-nut . 

Dogwood . 

Fiddle-wood 


Andira inermis, H. B. tVe K. 
Sapium cuneatum, Griseb. 
ConocarpuH erecta, Linn. 
Cocos nucifera, Linn. 
Piscidia Eryihrina, Linn. 
Petitia domingensis, Jacq. 
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U8T OF WOODS SUITABLiB FOR PHiBS.—(ConoZttcleiiO 


Local Name, 


Botanical Name, 


Mammae Apple 
Mangrove, Black 
Mangrove, Red 
Nickel, or Bead Tree 

Prune . 

White-wood. 


Mammea amerioana^ Linn. 
Avicennia nitida, Jacq. 
Jlhizophora Mangle^ Linn. 
Ormoaia monoaperma^ Urb. 
Prunua occidentalia, Sw. 
Tecotna levcoxylon^ Mart. 


LIST OP WOODS SUITABLE FOR I^STS. 


Blood-wood, or Iron-wood 

Button-wood . 

Oashaw. . 

Cedar, Juniper . 

Horse-wood ... 

Logwood ... . 

Maiden Plum 
Maiden Plum 

Mammee Apple . 

Mangrove, Black ... 
Mangrove, Red 

Pigeon-wood . 

Spanish Elm . 

Torch-wood or Flambeau 
White-wood 
Wild Juniper 

Y ellow Candle-wood 


Lnplacea Haematoxyloyx^ G. Don. 
Conocar pus erectna, Linn. 
Proaopia juliflora, DC. 

Janiperxis hermudiana^ Linn. 
Plthecolohium latifolium, Benth. 
Haemato,cyI 07i ca^npech ia^ium , 

Linn. 

Comocladia htiegrifolio, Jacq. 
Comocladia velutina, Britton. 
Mammea americana, Linn. 
Aricen^iia nitida, Jacq. 
RJtizophora Mangle, Linn. 
Diospyroa tetraaperma, Sw. 
Cordia gerasca^ifhoidea, II. H. &K. 
Tecoma stadia, Juss. 

Teamia leucoxylon, Mart. 

Lyonia jninaicensia, D. Don. and 
L. octandra, Griseb. 

Cassia emarghiata, Linn. 


LXST OF WOODS SUITABLE FOR RAILWAY SLEEPERS. 


Blind-eye, or Yucco 

Braziletto . 

Cashaw . 

Dogwood 

Fiddle-wood . 

Mahoe, Blue or Mountain 

Sapodilla . 

Shad Bark. 


Sapium ciineatmn, Griseb. 
Peliophoru7n Lin7iaei, Benth. 
Prosopis juliflo7*a, DC. 

Piacidia Erythrina, Linn. 

Petit'Ui dommgenaia, Jacq. 
Hihiacua elatua, Sw. 

Mimuaopa cxdaa, Urb. 
Pithecolobium Alexandri, var. 
Troyanum, Urb. 


LIST OF WOODS SUITABLE FOR SHINGLES. 


Alligator-wood 

Broad-leaf . 

Bullet, or Bully T^ee, 
* Mountain 
Cedar, West Indian 
Hog Gum . 


Onarea trichilioidea, Linn. 
TerminaUa latifolia, Sw. 

Jpipholia montana, Griseb. 
Cedrela odorata, Linn. 
Symphonia globtdifera, Linn. 
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UST OF WOODS SUITABIiB POE SHINGLES.—(ConcilWied.) 


Ijocal Name* 


Botanical Name* 


Lignum Dorum . 

Mahoe, Blue or Mountain... 
Bed, or Cherry Bully Tree, 

or Galimenta. 

Santa Maria. 

Silk-cotton, or Oeiba 

Soap-wood . 

Sweet-wood, Yellow 
Sweet-wood, Timber 
Yellow Sanders, etc. 


Ocotea ataminea, Mez. 

Hibiscus elatus, Sw. 

Dipholis nigra, Griseb. 
Calophyllum Calaba, Jacq. 
Eriodendron anfraci'uosum, DC. 
Clethra tinifolia, Sw. 

Nectandra aniillana, Meissu. 
Nectandra exaltata, GriKseb. 
Terminalia capitata, B. & H. 


LIST OP WOODS SUITABLE FOR TURNERY. 


Blood-wood, or Iron-wood 

Calabash . 

Cocoa-nut Palm . 

Dog-wood . 

Ebony or Coccus-wood 
Greenheart or Break-axe... 
Gru-gru Palm 

Indian Tulip Tree. 

Jack Fruit . 

Laucewood, Black. 

Lancewood, White. 

Lignum-vitae . 

Locust Tree .. . 

Maiden Plum . 

Maiden Plum . 

Mountain Guava . 

Nasberry Bullet, or Bully 
Tree 

Sapodilla . 

Star Apple. 

Tamarind . 


Laplacea Hacmatoxylon, G. Don. 
Crescentia Cujete, Linn. 

Cocos nucifera, Linn. 

Piscidia Erythrina, Linn. 

Byra Ebenus, DC. 

Sloanea jamaicensis, Hook. 
Acrocomia lasiospatha, Mart. 
Thespesia populnea, Soland. 
Artocarpus integrifolia, Linn. 
Bocagea virgafa, B. & H. 
Bocagea laurifolia, B. & H, 
Gmiincum officinale, Linn. 
Hymenaea Courbaril, Linn. 
Comocladia hitegrifolia, Jacq. 
Coniocladia velutina, Britton. 
Psidium montanum, Sw. 

Mimusops Sideroxylum, Pierre. 
Minmsops excisa, Urb. 
Chryaophyllum Cainito, Linn. 
Tamarindus imlica, Linn. 
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AGRICULTURAL EDUCATION. 


AGRICULTUBAL AND SCIENTIFIC TEACHING 
IN THIS SECONDARY SCHOOLS OF JAMAICA. 

RY THK RKV. CANON SIMMS, M.A., 

Principal of the Jamaica Ccllege. 

By agreement with the other members of the Educational 
Section of the Jamaica members of the Conference, my task 
has been reduced to communicating what there is to said 
upon the agricultural and scientific teaching in the secondary 
schools of Jamaica. 1 think the Conference has reached the 
stage at whicli it is not necessary to lay down and argue out 
general principles: it has been done by many of us, and at 
some length and with some reiteration by myself, at previous 
Cou ferences. The question now is,- - what we are actually doing? 

A plan for agricultural teacliing in all its branches, 
including that in secondary schools, had been drawn up, and 
the University of Cambridge had been induced, mainly by the 
Education Board of Barbados, to intr^Kluce an agricul¬ 
tural section into its local examinations. These examinations 
hold a very important place in our Jamaica system of 
secondary edueation; and, in taking some Rhai*e in persuading 
the University to adopt the section, I hoped to introduce 
agriculture into our secondary schools as a subject for the 
boys it concerned, side by side with the other subjects for boys 
who were not taking agriculture. 

With the departure of Dr. Watts from Jamaica and the 
formation of the Board of Agriculture, a considerable change 
came over our plans. The secondary s(‘hool work of the 
Lecturer in Agricultural Science was stopped; the Cambridge 
syllabus was disapproved of, so that the schools could get no 
lielp from the Agricultural Department in preparing boys for 
it; and ray own share in directing the matter as a member of 
the Experiment Station Committee ceased with the abolition 
of that committee. The plan of higher agricultural instruction 
at the laboratory, as originally arranged and worked, elimina¬ 
ted all the parts of the previous scheme which bore upon 
secondary 8ch<K)ls. 

The result is, thot there is at present no direct agricultural 
teaching in our secondary schools in the island—Potsdam, 
Wolmer*8, and the Jamaica College have now competent 
Science Masters. We have all established laboratories, and the 
Jamaica College is enabled by proximity, Government consent, 
"and tha co-operation of the Island Chemist and his staff, to 
make use of the Government laboratory. 

* In addition, the Government secondary school at Montego 
Bay, which is controlled by the Board of Education, has 
appointed as its second Head-master a gentleman chosen for 
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his eomt>etence in Bcionce, and is making science its chief 
subject. There ivS thus a solid advance in the teaching of 
science in the island, and boys will leave our schools increas¬ 
ingly coinpatent to benefit by the technical agricultural 
education which is being given by the staffs of the chemical 
and agricultural departments at the Government laboratory 
and Hope Gardens, 

A plan has recently been drawn up by the Hoard of 
Agriculture for allowing boys from the secondary schools to 
join some of the classes—considered to be the ones fit for 
them—at the Government laboratory; but distance practically 
prevents any school except the Jamaica College fi*om sending 
boys to it, and in our case no parent has yet expressed a wish 
for his son to take the course ; so that the scheme at present 
remains a scheme only ready for use when required. The 
Head-master of the Montego Bay School has formulated 
a scheme of agricultural teaching in that school, which 
is to be introduced there, and which will, I hope, form 
the subject of a paper at some future conference. The other 
schools are unable, with the means at present at their disposal, 
to give direct agricultural teaching in the schools. The 
Jamaica College admits the students and some of the officials 
of the Agricultural Chemist’s Department as residents; but 
their connexion with us is simply the residentiary one. The 
Chemist has notliing to do with their discipline out of teaching 
hours, and the college has nothing to do with their teacJiing. 

r should like to sec more direct agricultural work being 
done in the secondary schcmls than seems to me possible on our 
ju’csent lines ; but the Montego Bay experiment may indicate 
methods whicli can be used. At least, the teaching in practical 
chemistry and physics is in the Jamaica schools in a very 
different position to what it was at the time of tlie first 
Conference; and they are sending out boys fit to take their 
part in the work. One old boy from my school, who received 
his scientific training at the Government laboratory, is now 
the Lecturer in Agricultural Science at the Government 
laboratory; two others, one trained at the Government 
laboratory and the other in England, have been in succession 
Science Masters at Wolmer’s school, and one who went to 
Guelph has also taken part in the agricultural teaching at the 
Government Laboratory. 

The difficulty in getting parents to give their sons training 
in scientific agriculture is jiartly due to the idea that it is not 
necassary ; but mainly, as was iKiinted out at our first Conference 
by Father Carrol as existing in Triiiidarl, to the want of 
sufficiently attractive careers for trained agriculturists. That 
difficulty is gradually, though only graduallj", being removed, 
and as it goes the demand for teaching in the schools will 
begin. The scientific teaching in the secondary schools and the 
appliances for it are enormously extended and improved. 
A few boys at present—only a few—leave us to take up the 
teaching given under the Board of Agriculture and the Island 
Chemist. With those developments, the present connexion of 
the secondary schools with direct agricultural teaching begins 
and ends. 
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AaRIOTTLTURAL BDUOATION AT BARBADOS. 

BY HIS LORDSHIP THE BISHOP OF BARBADOS AND THE WINDWARD 

ISLANDS. 

Objection is sometimes made against Conferences on the 
ground that no practical good can result. The members have 
no vote and are therefore unable to put into practical shape 
any conclusions which may be arrived at. 

Such objectors overlook the stimulus wliich intercourse 
with those who have the same end in view gives when they 
meet with one another. They compare notes and state the 
difficulties which they individually have met with, and may also 
be able to show how best such difficulties can be overcome. 
At any rate I shall deem my attendance at this Conference to 
have been of benefit if I can learn from others interested in 
educational work as I am myself, in what way we in Barbados 
might have done better than we have in furthering the work 
of the Imperial Department of Agriculture. 

SECONDARY SCHOOLS. 

For several years before I knew the colony of Barbados, 
a science class had been formed in connexion with Harrison 
College. The teaching, however, was mainly in the hands of 
one man, the Professor of Chemistry, and was almost 
entirely confined to chemistry. When the Imperial Depart¬ 
ment of Agriculture was commenced, the number of subjects 
taught in the science class was increased considerably, a Lecturer 
in Agricultural Science was provided, and in addition, exhibi¬ 
tions for competition were offered, varying in value from £15 
to £26 a year. 

The object in view was to give young men an education 
which would fit them to earn their livelihood by cultivation of 
the soil if they so determined, and so to discipline and train 
them mentally that they should come to their work with the 
sharpened intelligence and aptitude which a wide and sound 
education only could give. It was reasonably thought and 
hoped, that boys, who had passed through the science class, 
then specialissed in agriculture, would use their knowledge in 
connexion with agriculture some way ; and this hope has been 
to a great extent realised. I have not the exact figures to 
hand, but since the scheme was started, at least half a score 
boys have held exhibitions and have passed through the 
science and agricultural classes. They have been awarded cer¬ 
tificates of competence, and at least 50 per cent, of the young 
men so trained are now engaged directly in agricultural work, 
and the remainder in work more or less in touch with it. 

The benefit, however, has not been only direct in enabling ' 
boys to continue their education, in taking to the cultivation 
of the soils young men of disciplined mind, who have been 



instructed generally and technically so that they would- the 
better be able to recognize and utilize to the best advantage 
facts connected with their^work; but the indirect benefits 
have been great also. One may not be able to tabulate and 
put them down in figures, but nobody can doubt but - that 
a man with such training would be able to do his work better 
than one without* A comparative outsider can perceive 
a marked difference in the attitude of mind towards agricultural 
matters from what existed a few years ago, 

I remember speaking to a planter, when the work of the 
Department was beginning, and he said : ‘ They seem to think 
we poor beggars cannot grow sugar. Why, it was grown here 
before any of them or those who sent them were born*, and 
yet, I know that that man has availed himself in different 
ways of instruction given by the Department with respect 
to the working of his estate. Knowledge percolates downwards, 
and it may be some time before it touches the lowest grade 
of workers: but it is thought that the commencement was 
rightly made at the top. 

In arranging for exhibitions and scientific instructors at 
Ilarrison College, the Imperial Department has accomplished 
useful work, and it is with the greatest regret that the Education 
Board received the announcement, that owing to the curtail¬ 
ment of the Imperial grant it w'ould not be possible to nominate 
exhibitioners in the future. Therefore, our colony would be 
acting in a shortsighted way, and detrimental to its best inter¬ 
ests, if they allow the scientific teaching now given, or the 
assistance now given to exhibitioners, to fall through. 

The Government have granted £1,000 and given a suitable 
house for the residence of the Harrison College Masters, so that 
their rooms may be turned into work rooms for the teaching of 
science. The Board of Governors have arranged that every 
boy who enters the college for the future shall receive teaching 
in pliysics, botany, and chemistry (both prsmtical and theoreti¬ 
cal), as part of his ordinary school education ; and that these 
subjects should not be confined, as now, to certain forms. The 
idea was, that the boys who had this grounding in the early 
days of their school life would be better able to specialize in 
after days, and would receive an all-round education, which 
would benefit them more than a mere technical training. 

ET.KMENTARY SCHOOLS. 

The attempt to extend the knowledge of agriculture was 
not only made at the top, but the Department of Agriculture 
began instructing the teachers of elementary schools. A man 
cannot teach what he does not know. We have no training 
college for our teachers, and most of them know very little 
about plants or their culture. Arrangements wei*e therefore 
made in 1900, that lectures should be given to the male teachers 
of elementary schools who cared to attend them. Lectures 
were given at Harrison College, instruction in the planting and 
management of plants was provided at Codrington House by 
the Agricultural Superintendent. In 1904, as it was difficult 
for tdl teachers to attend lectures in town, four centres were 
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formed and teachers of both aexeR were allowed to attend. 
After the series of lectures had been completed an examination 
was held, and certifleates of competency as well as book priaes 
were given to those who passed. In other ways, too, the 
Agricultural Department assisted by giving small grants for 
gardening tools for school gardens; by gifts of flower pots, 
boxes, etc., in which plants could be grown where it was not 
possible to secure sites for school gardens; Tropical Readers 
were presented to schools, etc., and the Education Board 
arranged that these should be the text-books on which the 
Inspector should base his examination. 

It is obvious that a considerable improvement in the 
agricultural education of the children has been brought about. 
The children in otir schools have most retentive memories, but 
their powers of observation are generally wanting. In many 
of the schools which I examined, they seemed not able to 
recognize the leaves of the most common plants, and they 
knew almost nothing of the manufacture of sugar, or as to bow 
plants grow, etc. Now the conditions have changed, for in 
most schools there is an atmosphere of agriculture emanating 
from the Agricultural Department. It has touched planter, 
and teacher, and scholar, and now children grow plants at home 
and take an interest in the small garden plots around their 
homes. 

The interest that the school children take in their plots 
is shown at the Agricultural Show held under the auspices of 
the Imperial Department at different places in the island. 
Provision is always made for the exhibition of plants and fruit 
grown by the children themselves (certified so by the clergy¬ 
man of the parish and the teacher of their school). Last year 
no less than fifty-two prizes were allotted to the exhibits sent 
in by the children of the neighbourhood. 

We have 160 elementary schools in the colony, and last 
year scholars were presented for examination by His Majesty’s 
Inspector from forty-four schools. Eighteen schools had garden 
plots in cultivation. 

These figures appear to be most satisfactory and hopeful, 
especially when circumstances which do not appear on the 
surface are taken into considemtion. 

Only a few of the teachers are acquainted with the 
principles of agriculture, and few of the parents care little 
about it. It is therefore impossible to change the feeling of 
the community in a year or so, and even now, in some cases, 
parents object to their children being employed in cultivating 
school plots for Wl^ich they receive no immediate wage. 

There is no waste land in Barbados. Every foot of land is 
cultivated and eagerly sought after, and in many cases it is 
not possible to secure land enough near a school for the 
purposes of a school garden, or even for a play-ground. 

Then, further, the grant from the Government for elemen«> 
tary ^bools is fixed. A few years ago, the average number of 
passes on examination for the three B’s was very small. 
Efforts were made to remedy this, with the result that standard 
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passes on the average attendance have greatly increased. The 
grant was Axed when the passes were very low, and now the 
percentage of passes has been raised the grant is the same. 
Last year it was not sufficent to pay for all the passes which 
were made, and in consequence, the earnings for passes as well 
as the stipends of teachers had to be lowered pro raia* The 
schools are thus paying for increased efficiency, and one can 
understand the reluctance of teachers to take up extra subjects 
and thus lessen their already small stipends. Since the Axing 
of the grant, agriculture and drawing have been added to the 
subjects required by the code, but no increase of grant has 
been made. It pays the teachers better to devote their energies 
to the three R^s with the consequent neglect, or comparative 
neglect, of extras. 

We have a compulsory attendance Act on the Statue-book, 
but it is not practicable to enforce it, mainly on account of 
want of funds to pay attendance oAicors. The attendance ot‘ 
children is therefore very irregular and unsatisfactory. The 
Agricultural Department has had many difficulties to contend 
with in Barbados, but in spite of all drawbacks, progress has 
been made, and as knowledge of, and interest in, agriculture 
are of vital importance, it will mean a considerable set back, if 
by the withdrawal of the grant or from any other cause, the 
help given to agriculture cannot be continued. 
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AGRICULTURAL EDUCATION IN SECONDARY 
SCHOOLS AT BARBADOS. 

BY THB REV. H. A. DALTON, D D., 

Head-master of Harrison College, Barbados. 

It is a source of great regret to mo that the exigencies of 
my work here liave compelled me to decline the invitation, 
with which I was honoured, to bo a representative of the 
colony of Barbados at the Agricultural Conference. I hope, 
however, I may be allowed to reach the ear of the Conference 
when it is dealing with educational subjects. 

As I have come, since my arrival in Barbados, to learn 
something pf the cir<*unistances of the colony and of its 
educational needs and opportunitieh, nothing has struck me 
more tlian the value of the work which the Imperial Depart¬ 
ment of Agriculture^ has done for Bai*bados and for other 
islands through Harrison College. As this, owing to the 
diminution and i)ro.‘^poctive withdrawal of the Imperial Grant 
is a critical time, it may be well to place on record my sense of 
the great loss whicli would be caused, not merely to the college, 
but to the islands, if this work wore to be given up. or even to 
be hindered in the extensions of which it is capable. 

Harrison College is intimately connected with tlie Dopart- 
mont of Science of the Government of Barbados. The 
laboratories of the Department are in the buildings of the 
college, and the scientific teaching of the boys is conducted by 
the officials of the department. In connexion with this, there 
has been formed under my predecessor an agricultural science 
class within the school, the lecturer for which is supplied by 
the Imperial Department of Agriculture. A considerable 
number of the boys in this class have been enabled to come to 
the college, or to complete their education in it, by moans of 
exhibitions given by that Department. These exhibitions 
have been given partly to boys (preferably sons of planters or 
managers of idantations) in Barbados, and partly to boys 
whose earlier education has been obtained in the secondary 
schools of the Windwrard and Leeward Islands. The intention 
is to train boys to engage themselves in the agricultural 
operations of the West India Islands. No absolute guarantee 
can be enforced that a boy will do this. But the intention 
has been fulfilled to a consi^lerable extent. Of ten Barbados 
exhibitioners who, having been elected in or since 1900, have 
left the school, five are engaged in plantation work; one is 
intending to lake it up on a favourable opportunity; one is 
employed at the Government laboratory; one is a Druggist’s 
assistant; the present employment of one is unknown; and one 
only is known to be engaged on work which is neither 
agricultural nor directly scientific. Of four exhibitioners from 
o^er islands* one is a teacher of science in St, Mary’s College, 
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St. Lucia; one is employed in the Government laboratory at 
Antigua; the other two are in Antigua and St. Lucia respect¬ 
ively, but their employment is unknown to me. 

Boys in this class go through a systematic course, at the 
close of which a diploma is obtained, in chemistry, physics, 
and biology, with especial reference to the requirements of 
cane plantation, sugar manufacture, and cotton planting. Boys 
are not allowed to join the class until they are fifteen or sixteen, 
and have gone through the lower and middle forms of the 
school (or a similar course elsewhere), and while they are in 
the class, they still have full teaching in mathematics, English, 
and a modern language. 

I have gone into so much detail in order to show that 
we attempt to solve in the best way the problem how to give 
to a boy the technical and special instruction which will etiablo 
him to earn his living when he leaves school, and at the same 
time to secure some measure of that general knowledge, and, 
which is more important, of that cultivation of faculty, without 
which technical instruction is of little use. It is not necessaiy, 
to a Conference of agriculturists, to dwell upon the importance 
of scientific knowledge in agriculture; but it may be worth 
while to point out how greatly it is to the advantage of the 
colonies concerned that their agriculturists should be men who 
have in their boyhood received the best general education 
which can be given in the islands. In colonies which depend for 
their prosperity upon agriculture, and in wliicii niost of tlu' 
members of the ruling classes are themselves engaged in it. the 
importance of this consideration is obvious. And to this end, 
I regard the Agricultural Department of Science at Harrison 
College as of very great value. 

Any weakening of this work from loss of funds would be 
the more to be deplored at the present time, because, owing to 
the liberality of the Barbados Goverument, we are now making 
a very important extension of the general scientific work of th(‘ 
school. In future, every boy in the school, in the lower and 
middle forms, will go through a regular course of physics, 
botanical biology, and chemistry, as a part of his general 
education. This has an important bearing upon the sabje(*ts 
which interest the Conference, because boys who in future 
years join the agricultural science class will come to it witli 
a groundwork of scientific knowledge and will be able to 
make further and more rapid progress in their technical 
subjects; and because the general diffusion of elementary 
acquaintance with natural science, and the interest in the 
world they live in, which will be thus inspired, will, it is 
hoped, attract a larger number of boys to the technical 
class than can now be expected, when a beginner in agr icul¬ 
tural science has usually to be a beginner in all things. 

In conclusion, I would say that the success and oven tlie 
continuance of the work done here depend in very large 
measure, not only on the maintenance of an adequate teach¬ 
ing staff, but also on the maintenance of the exhibitions. The 
exhibitioners, carefully selec^d from this or other schools, in 
Barbados or elsewhere, are the boys to whom we look to keej) 
up the intellectual standaid of the class. They are the boys 
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whoso circnmstanoes give them the greatest possible stimulus 
to industry. And if it bc^ carefully kept in view that the 
purpose of the exhibitions is to produce educated and intelli¬ 
gent planters, or teachers and investigators in agricultural 
science, it is through the exhibitioners far more than through 
others that we may look to the attainment of the objects 
towards which the Imperial Department of Agriculture has 
worked. 

If the reduction or withdrawal of Imperial aid is to throw 
the colonies back upon local effort for the maintenance of this 
work, it is earnestly to be lioped that local effort, even 
though it may involve temporary and apparent self-sacriflc^e, 
will not be wanting. 


SOME PROBLEMS OF AORICULTURAL 
EDUCATION AT JAMAICA. 

BY THE nON. H. H. COUSINS, M.A. (Oxon.), F.I.C., F.C.S., 
Government Analytical and Agricultural Chemist, Jamaica. 

Considering the fact that it is only a little more than ten 
years since any general intc'rest in the problems of nda))ting 
the educational systems of a country to ihc' needs of the agri- 
cultund community has been sliown by the English-speaking 
nations, it is not surprising that Jamaica should only recently 
have become alive to the practical bearings of this matter. 

Whereas the United Kingdom and America are large manu¬ 
facturing countries with populous centres of industrial activity, 
Jamaica has no industries other than those of an agricultural 
nature, and the problems of education should therefore be 
simpler, and the adaptation of our educational systems to the 
needs of the country be more easy of attainment than in the 
larger Anglo-Saxon communities with their complex industrial 
interests. 

No one who has had any practical experience of the work¬ 
ing of a system of agricultural education in any country would 
be able to deny that there are very great difficulties to bo 
overcome, and the experience of the last five years in Jamaica 
has indicated, that there are serious obstacles to progress whi<*h 
can only be siirmonntod by {persistent and strenuous efforts. 

To a stranger who came to this island impressed with the 
obvious fact that Jamaica is an agricultural country and its 
prosperity dependent upon the soil alone, it might appear certain 
that any system of education calculated to serve the agri¬ 
cultural interests of the country would be hailed with delight 
and find the warmest welcome from a grateful people. He 
would find, however, when putting his faith to the test of 
a practical trial, that much of the enthusiasm about agriculture 
and the advantages of agricultural education which finds vent 
in various writings and speeches is mere talk, and that the 
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Jamaican is an agriculturist from necessity and not from 
enthusiasm. The natural tendency of the social forces at work 
is that of encouraging the parasite upon husbandry rather than 
the husbandman himself. 

With the labouring classes, the glamour of the highly 
polished boot and the crackling armour of the white shirt, 
stiffly cassava-starched, far outweigh the prosaic virtues of the 
machette and fork. Tlie ediieatecl youth aspires to a life of 
languid leisure on a government stool or to a professional 
career. The strenuous life in the glare of the tropical sun 
makes great demnnds on bodily strength and comfort. If any 
man can secure a comfortable existence by a life of parasitic 
sustenance on the labour of others, we can not blame him for 
availing himself of the convenience, but there is already 
a deficiency of suitenance, and while the victim is lean, the 
hungry claimants of his substance are still leaner. In plain 
language, wo have in Jamaica an excessive charge of the 
unproductive upon the productive, which it is the clear duty 
and interest of every patriotic and intelligent citizen to do his 
best to adjust. 

It is from this standiK)iiit that I would urge the direction 
of the whole of our efforts in agricultural education. Jamaica 
is a poor eouiitiy and can only afford to pay for direct benefits. 
A prompt and immediate return for expenditure is one of the 
necessities of our positiou. We are therefore forced to aim at 
simple and direct means, and ambitious schemes are not within 
the sphere of practical achievement. 

There are six spheres of operation in which some form of 
agricultural education is obviously needed in Jamaica 

I. The Elementary Schools. 

II. The Secondary Schools. 

III. The Farm School. 

IV. The Agricultural College. 

V. The Peasant Proprietary. 

VI. The Planters. 

Operations in all but the third of these directions have now 
iKjeu commenced, and it is here proposed to offer some sugges¬ 
tions upon each of the six lines of effort. 

TUB Kl.KMKNTAKV S(’HUOLS. 

We are indebted to the Imperial Department of Agricultiiro 
for bilnging the teaching of agriculture in the elementary 
schools of the island within the range of practical possibility. 
By sending to Jamaica a Lecturer in Agricultural Science in 
1900, a start was made in the work of educating the teachers. 
Practically every teacher trained since that time has been 
through a course of study in elementary science and agriculture 
at the training colleges, while the special courses of instruction 
in agriculture for the teachers have now been held annually for 
six years. As regards the training of the teachers, the record 
of Jamaica stands very high and excels'that of many English 
county authorities with much larger means at their disposal for 
the carrying on of this work. The difficulty hitherto has been 
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that of bringing the agricultural work into an adequate 
position in the operations of the schools. The Schools Depart* 
mout was doubtless wise to set its face against inefficient work 
and the introduction of agriculture as a school subject before 
the teachers were competent to treat it properly. So Urge 
a proportion of the teachers, however, are now qualified, and 
the code has been adapted to admit agriculture and the school 
garden as the essential features of the work of all rural schools. 

There are two points whicl^ appear to merit the careful 
attention of those interested in this work:— 

(1) To aim at the employment of the school garden as 
a means of illustrating the teaching given in the school, so as 
to vivify and impress the teaching given under the name of 
elementary science and agriculture. 

(2) To raise the social status of manual labour, and to remove 
the absurd prejudices against it that are lurking amongst the 
newer generation of the educated youth of the country. 

The recent progress made in tliis direction has been most 
marked, and it is possible to look forward to great advances 
during the next ten years in the adaptation of the elementary 
education of the island to its agricultural needs. 

THE SECONDARY 8CHOOI.S. 

Witli regard to the secondary schools of the island, it may 
be said that at present no actual agricultural teaching is given. 
On the other hand, through the persistent efforts of his Grace 
the Archbishop and the Schools Commission, the sciences 
introductory to agriculture are now being taught in a manner 
previously uuthought of. Four schools possess laboratories, 
and undoubtedly during the i)a8t three or four years, science 
has become a far more important subject in the leading schools 
of the island. I am persuaded that this is the best line of work 
for the secondary schools to take up, as a sound training in 
elementary science is of the greatest value to a student enter¬ 
ing an agricultural college, while agriculture can hardly be 
treated as a subject of the ordinary school curriculum without 
degenerating into cram or pure theory. 

THE FARM SCHOOL. 

This I regard as a great necessity of the time and one 
calculated to be of the greatest direct benefit to the progress 
of the smaller .agriculturists upon whom so large a share of our 
exports depends. Attempts have been made on two or three 
occasions to start such an institution, but without success. 

I am convinced from experience gained of candidates 
desirous of taking up the higher course of agricultural training, 
that there are a very large number of young men in the island 
for whom such an institiition as a farm school would be of the 
greatest benefit^ 

Practical work in dairying, the management of live stock, 
veterinary work, carpentry, and instruction in the practical 
cultivation* curing and packing of our chief crops, should be 
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provided in a suitable farm attached to the school. The boys 
should work at least half tlioir time on the farm, receiving pay 
for the work done. 

I am of opinion that such an institution could be founded 
at Hope without involving any serious expense. Tlxe utiliza¬ 
tion of the Merrick Trust Fund for this purpose has already 
been suggested ; and I think the matter is of such pressing 
rucxmeiit to the interests of a very important section of the 
agHcultural community that it should again bt^ considered by 
the Government on its merits. 

Wiere is no class in the community so desirous of learning 
and anxious to avail itself of any help obtainable as the lowei* 
middle*class. 

I have had to refuse a large number of applicants admission 
to the laboratory course on account of (leficient general educa¬ 
tion, among whom were many who undoubtedly would have 
derived great benefit from a Farm school. 

This institution .should provide education in writing, 
arithmetic, elementary mathematics and book-keeping, and the 
science of plant growth and nutrition treated veiy simply. 
The chief subject should be tropical agriculture treated on 
simple and yet thoroughly practical lines. 

THR AORieUI.TURAL roi.LRGK. 

Some attempts to provide a higher course of ngrieultiiral 
education lias be(‘u carried out by my department during tlie 
past four years. Witli the assistance of the Lecturer in Agri¬ 
culture, tlu' Assistant Superintendent at the Experiment 
Station, and some outside assistance from the Science Master of 
the Jamaica College in book keeping, and from Dr. Gibb, D.V.S., 
on'veterinary medicine, a general course is provided upon which 
the diploma of tlie Board of Agriculture is anarded. 

Tliree scholarships of the value of £36 each are awarded 
annually by the Board of Agriculture. 

This enterprise has been the means of training a good 
many young men, and has already produced workei s who are 
advancing the interests of the island. Our chief dilliculty has 
been that of the inadequate general education of tlie aiiplicants 
for admission. Apart from the few brilliant boys who head 
the Empire iii the Cam bride local examinations, there appears 
to be a very low standard of secondary education among the 
boys of the island generally. 

The recent advances in the teaching of science to which 
I have already referred with gratification should do a gooti 
deal to improve the educational standard of our students in 
the near future. 

The classical and non-agricultnral studies in the schools 
are so heavily endowed with the Jamaica and Rhodes Scholar¬ 
ships that it is not surprising that any boy with ability should 
scorn to turn his thoughts to the study of agriculture. 

An attempt to rectify this unfair balance of advantages 
was made by the Government during the last session of the 
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Legislative Oouiicil» by the introduction of a measure for appro* 
priating a portion of the Jamaica scholarship for agriculture. 

It is to be regretted that this proposal was defeated, and 
that the unequal endowment should still persist to the detriment 
of a study on which the material interests of the colony are 
so dependent. 

It is to be hoped that steps may yet be taken to vitalize 
and encourage this important branch of agricultural education, 
aud that when the colony is in a position to start an agri¬ 
cultural department, an eMcient and adequately endowed 
agricultural college for the education of the leaders of agri¬ 
cultural enterprise in the West Indian Colonies may be 
provided. 


THK PEASANT PROPRIETARY. 

The work being done by the Agricultural Instructors and 
by the Agricultural Society with this important section of the 
agricultural community is being dealt with by those 
directly concerned. The results already obtain^ have 
been very encouraging. As a matter of general policy I would 
advocate the employment of the best men only, and the 
provision of a rate of pay calculated to encourage and retain 
their services. 

More money could certainly be spent on this work to 
advantage. 


THE PLANTERS. 

To assist the planter, the highest resources of experimental 
science are desirable and necessary. 

As regards the sugar planters, the Sugar Experiment 
Station has been founded to provide assistance in the study of 
cane varieties, manures, and the special problems of rum 
manufacture. Special courses of instruction for distillers and 
sugar makers are also provided. 

All the agencies of the agricultural services are designed 
to be of use to the planters in the study of local problems of 
an agricultural nature, and it is evident that great progress has 
been made during the past five years in all branches of 
this work in Jamaica. 
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OBNERAL SCIBNCB IN BLBMBNTARY SCHOOLS 
OF JAMAICA. 

BY B. J. WORTLBY, P.C.S., 

Lecturer in Agricultural Science, Jamaica. 

Those interested in agricultural and scientific education 
in Jamaica will value the opportunity of obtaining the advice 
of the members of this Conference who have been working and 
progressing in neighbouring colonies under conditions some¬ 
what similar to ours. 

The great development that has taken place in agricultural 
teaching in the elementary schools—especially in the fostering 
of school gardens—has already been shown. It is proposed to 
put forward certain suggestions for strengthening the general 
science (including, of course, the principles of agriculture) in 
the school-room. 

Much misunderstanding exists as to exactly what is done, 
and many baseless objections are raised to science being 
taught at all. The educational value of this subject, however, 
warrants the consideration of how the maximum good, possible 
under present conditions, may be obtained by a constructive 
policy of action. Many of our outside critics do not know what 
is meant by science as taught in the schools. The term itself 
is indeed likely to suggest an overburdening of both pupil and 
teacher in an elementary school, but when the syllabus in the 
code is consulted, it will be found that the science lessons 
include only simple lessons on the life of animals common to 
Jamaica; the study of plants as growing things ; together with 
lessons on a few main laws of health (e.g., necessity for whole¬ 
some food, pure water, airy dwellings, bodily cleanliness). The 
‘Notes and Suggestions,’ two paragraphs of which I quote 
below, reveal the manner in which it is desired to have this 
subject taught. 

‘ The lessons must, whenever possible, be illustrated by 
actual objects, specimens, pictures, diagrams, black-board draw¬ 
ings or clay models. 

‘ Children should be encouraged to bring with them to the 
lesson illustrative specimens which they have collected or 

obtained from friends,* 

« 

The agricultural side of the work is the predominant fea¬ 
ture, introducing familiar elements, and thus bringing the 
subject to the level of the children. This tends to turn their 
thoughts in the direction of a subject that is vital to prosperity. 

Much has been written and said about the true aim of educa¬ 
tion. The child should no longer be ‘ crammed to a state of men¬ 
tal biliousness.* Men and women are wanted able to adapt them¬ 
selves to new circumstances ; determined to take pains, and 
capable of doing so. It may not be out of place to specify 
some forms of improvement that will be indirectly brought 
about by such a system of true education. 
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The labourer will appreciate the use of a straight line and 
will take care of his tools. The carpenter will with forethought 
plan his work and save the now inevitable ‘ patch’; joints will 
not depend upon putty to ensure their being flush. In the 
kitchen, careful methods of measurement will be adopted. The 
dressmaker will accurately follow a pattern, working by 
measurement. The small proprietor will conserve his manure, 
will not burn his lauds, and will learn from his more successful 
neighbours, or by experimenting himself, how to grow, care, 
and handle his pi’oduce to the best advantage. The clerk in 
the Government service or mercantile business will win pro¬ 
motion by his reliability and energy. 

A goo<l teacher will make all subjects educational in the 
true sense of the word, but it is claimed, with conviction, that 
the subjects under the head of scieiK*e come facile pi^inceps in 
developing the faculties of the child. Moreover, it will be noted 
that drawing and composition—as the record of tlie child’s 
personal observation and the exercise of his reasoning powers— 
are included. There is evidence to warrant the statement that 
the teacher who pays special attention to the teaching of 
science as directed by the code, develops habits of orderly 
thought about, and careful preparation for. all his teaclung 
—his worlc being generally thus leavened witli an educational 
bias pregnant with i^ossibilities. 

The mental discipline derived from such training will be 
such as to develop in the individual the power ne(»essary to 
grasp what is desirable to accomplish the task successfully. 
If such liopes appear to any one unattainable and tJic grounds 
for entertaining them untenable, evidenct' to the contrary may 
bo obtained from School Insi)ectoi% teacher, and employer. 
Instances of oral examination, of written work, of children's 
collections, of their manual work have come under the* writer's 
notice, which testify to the good results that are being 
obtained. 

It cannot but be recognized however, that thoiu is now 
a tendency to neglect general science in favcjur of practical work 
in the school garden, and also insuflicieut preparation is given 
by many teachers tt) their science. Three School Insiiectors 
write respectively, that- 

‘ Brains have not been racked to devise, or pains taken to 
jjreparo new ex^^eriments ’; ‘ the principles of agriculture must 
not, and cannot, be taught almost to the exclusion of the other 
branches ♦of elementary science indicated in the syllabus,’ and 
* in some schools the work in schsnee is very creditable, but 
those in which there is evidence of the subject having been 
taught by object-lessons and jiractical experiments still form 
a small minority.’ 

Such difficulties are not peculiar to Jamaica, for they are 
similar to those the Board of Education in England are 
endeavouring to overcome. In sxiite of all tliat has been, and is 
being done, we must make still more strenuous efforts to 
encourage among the children in our schools that action which 
begets knowledge, and the knowledge that begets action. 
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The following suggestions are offered in the belief that, if 
adopted, they will contribute to the more efficient teaching of 
this subject, with the accompanying advantages to the schools. 
Some of these are indeed now in force and are giving good 
results, but the hope is that if new provisions are made for 
fostering this work with the concurrence and approval of 
persons of such experience as the members of this Coufei*ence, 
they will be more generally accepted, and will become more 
living and potent realities in the educational work of this 
country. 

PRACTICAL WORK IN SCHOOLS AND TRAINING COI.LBGRS. 

It is suggested that more or less central schools (e.g., in 
districts where branches of the Jamaica Union of Teachers 
meet) should be selected with the approval of the School 
Inspector for that district and given a small grant*—or if that 
be impossible, sound advice and plenty of encouragement—to 
specializie in the science work as taught in the school¬ 
room, ‘ through hand and head.’ These teachers would have 
to pay special attention to their science library, to collec¬ 
tions, to drawings, and to diagrams. The Hon. Superintending 
Inspector of Schools, in a paper read before the Conference of 
1901, drew attention to the very strong imitative faculty that 
exists among our jieople, and stated that of the ten school 
gardens then in existence, five were within a radius of 10 miles, 
and three within a radius of 2. Now there are over 200. 
Similar development may be expected in the number of schools 
doing sound work connecting theory and practice, exalting 
theory by putting it into practice, and illuminating practice 
with theory—and further, to ensure that more attention 
should be paid to practical work (e.g., collections, drawings, 
diagrams, records, observations), it is suggested that special 
stress be laid on this side of the work at the annual 
examination in science of the students at training colleges, 
and of the pupil-teachers. 

LITERATURE FOR THE LIBRARY. 

* Throw text-books away * is the modern advice sometimes 
heard. I venture to assert that this idea has already done 
considerable damage ; it is not the use, but the abuse, of books 
that must be prevented. The teacher who is useless with the 
aid of books will be dangerous without them. Teachers should 
be encouraged to collect and consult books, pamphlets, etc., 
the books being made levers to self-activity, to guide on right 
lines. I quote the remai’ks of an Inspector of Schools taken 
from the Annual Report of the Educational Department for 
1900 

* The lessons in elementary science and agriculture mostly 
suffer from want of preparation and are deficient in matter. 
This means that the Tropical Readers are not made sufficient 
use of by teachers or children as text-books. In the future 
I propose to acquire acquaintance with the information which 
t hese books afford with more exactitude than in the past.' 
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Prof. Huidey lias most aptly put the matter in the follow* 
ing sentence : * What men need is as much knowledge as they 
can assimilate and organize into a train for action.* It is 
suggested that a list might be prepared and sent to all teachers, 
in order to show what literature it is desirable for them 
to use. The fact that out of some fifty teachers questioned, 
only one had seen the excellent pamphlet on the ‘ General Treat¬ 
ment of Insect Pests’ issued by the Imperial Department of 
Agriculture, shows the necessity for pushing the supply of 
literature. The Tropical Readers now in common use un¬ 
fortunately do not pay sufficient attention to practical 
work. It seems most desirable that notes relating to their 
subject-matter and setting out clearly a number of specific 
examples of what the pupil should draw, collect, prove by 
experiment, observe, and record, should be prepared. 

Teachers might be encouraged to write and ask for 
explanations of difficult'es ao they arise, especially iu the more 
advanced part of their & ieuce work, and it has been suggested 
that a paper should be prepared and sent to teachers in order 
to engage their active sa inpathies with science work, conduct¬ 
ed on the most educati' nal lines. It should show fully and 
clearly what are the adv^antages of teaching the subject, what 
the difficulties are, and liow they may be overcome. 

In conclusion, I Avould repeat how important is the 
science woik in the school-room. There must the child learn 
principles and fundamental truths. Experience has proved 
that full discussion of ‘ the why and the wherefore ’ is the 
sheet-anchor of work in the school garden. On the other hand, 
care has to be taken to guard against class-room work being 
too theoretlcial, and in order to prevent this, I have lirought 
forward certain suggestions, trusting that these will meet with 
the approval and support of those present. 
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AORIGULTUBB IN BLBMBNTARY SCHOOLS OF 

JAMAICA. 


BY THE HON. T. CAPPER, B.A.,B.Su, 

Superintending Inspector of Schools, Jamaica. 

Six years have passed since 1 last had the opportunity of 
being present at one of these Agricultural Conferences, and on 
this occasion 1 propose to bring forward information, brought 
up to date, with reference to the teaching of the principles of 
agriculture in eleme ntary schools at Jamaica. I shall confine 
myself mainly to facts; the theory of the subject has been or 
will be fully and ably expounded by others. For a good deal 
of the material of this paper I must express my indebtedness 
to the Inspectors on my staff, who visited the school gardens in 
tlieir districts every year, and to Mr. A. B. McParlane, Princi¬ 
pal of the Mico Institution, to whom the chief credit attaching 
to the successful domestic and disciplinary management of the 
annual agricultural courses is undoubtedly due. Credit is also 
due to the Director of Public Gardens and Plantations for 
making arrangements for lectures, for the pi^eparation of the 
annual pantphlet, and for general supervision of the courses. 

The experience of the last six years has only strengthened 
the conviction which I expressed in 1901, that it is iin];>ossible 
to teach agriculture in elementary schools as a trade is taught 
to an apprentice, and that the mere attempt to do such a thing 
would be fatal to real educational efficiency. It might seem 
unnecessary to dwell upon what will no doubt be regarded by 
many as a truism ; but the old heresy still crops up, and we still 
meet those who consider that the chief and best use to which 
the period of a child’s school life can be put is to direct all 
his activities, mental and physical, towards the one object of 
making him a good agricultural labourer. It is true, neverthe¬ 
less, that in the school lessons much will be learnt that will be 
helpful in home work. Many a boy of fourteen will have learnt 
from the agricultural instruction in the .school, in connexion 
with his practical work in the school garden, and from his 
observation, guided and trained by his teacher, much valuable 
information and skill that the man of forty may not have gained 
from his own experience as a practical agriculturist. This is one 
of the chief objects to be obtained by the establishment of 
school gardens. 

The teaching in the primary schools of the elementary 
principles upon which agriculture and horticulture depend, has 
advanced greatly in the period under review. Nearly half our 
teachers (about 300) have attended the annual agricultural 
course, and a number of them more than once ; and taking into 
account those who have passed through the training colleges 
since agricultural science has been introduced into the curri¬ 
culum, a considerable majority of the whole number of teachers 
have received training in this subject. This training has, 
according to the unanimous testimony of the Inspectors, had 
a most marked effect upon the teaching in the schools. Numer- 
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encourage and facilitate the establishment of school gardens. 
The I acre of land orginally insisted upon having been re¬ 
duced to a square chain, a good deal of time devoted to the 
work in the gardens may now be part of the ordinary school 
hours. Grants for tools are now made as soon as a suitable 
piece of land has been properly fenced and prepared, instead 
of being delayed until after a year’s successful work ; and the 
conditions as to the possession of the land used have been 
made less rigorous. 

At the same time, the weight given in the primary 
schools to the teaching of elementary science, with special 
reference to agriculture, which includes the instruction given 
in the school gardens, has been in country schools, which 
are more than nine-tenths of the whole number, considerably 
increased. As a result, the number of schools receiving special 
grants for practical agriculture and horticulture has increased 
from six in 1900, to ninety-two in 1906, and the amount of special 
grants awarded,from ^682 in the former yearto £227 in the latter. 
In addition to these ninety-two schools, there are seventy-nine 
to which advance grants have been made for tools, and these 
seventy-nine are working for special grants in the present year. 
These advance grants for tools, made under a recent amendment 
to the code, have amounted to about £100 already. 

These gardens, besides the annual visits from the Inspectors, 
are visited by the Agricultural Instructors, iivhose function is to 
give hints, suggestions, and advice; and the Inspectors are 
assisted in estimating the value of work done by observing the 
extent to which this advice is followed and the suggestions are 
carried out. For two years now, the sum of £50 has been 
devoted in each year to the establishment of model school 
gardens in selected centres, under the direction of the Agri¬ 
cultural Department, for the guidance of the teachers in the 
surrounding districts. There are now nineteen of these 
gardens. 

It is under contemplation to appoint an officer with 
special qualifications and experience to visit schools which 
are not visited by the Instructors. A circular has just been 
issued to all teachers, pointing out the necessity of having 
a plan of the school garden, correctly drawn to scale, showing 
boundaries, adjacent buildings and roads, garden, footpaths 
and beds, and showing what crops it is intended to cultivate, 
and this plan must be approved by the Superintending In¬ 
spector of Schools and the Director of Public Gardens, l^fore 
a grant is made for the commencement of the garden. 

Stress is laid upon satisfactory fencing, a proper gate, 
and other preliminaries. These rules have not up to now been 
rigidly insisted upon; but it is felt that the time has come 
when all school gardens applying for grants should be required 
to comply with them. 

I may mention that besides the school gardens qualifying 
for the special grants under the code, there are a large number 
of jBmall garden plots which do not meet the requirements of 
the code, but which in many cases are very creditable to the 
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teachers, and serve their purpose admirably. It is worthy of 
note that some of the best of the school gardens arc maintained 
by women teachers. Some gardens are so well managed that 
they attract the notice of the agriculturists of the neighbour¬ 
hood and arc recognized as object-lessons of value. 

Some of the principal difficulties experienced by teachers 
in starting and conducting a school garden may be here briefly 
referred to. 

The fencing of the garden is a great difficulty in most 
places, owing to the costliness of good permanent fences, such 
as will keep out small stock as well as horses and cattle. The 
best Avay of meeting this difficulty seems to be to erect wattle 
or bamboo fences, and keep them constantly repaired, renewing 
them entirely when necessary. This gives continiuid practice 
and experience to all the scholars who pass through the school, 
at very little expense. 

In some places the soil is so hard that children’s labour 
can make little impression upon it, and some initial outlay 
for outside hi hour is necessary. Jn the model gardens this 
is defrayed out of tlic s])ecial grant. In some cases the 
only land available is on a steep slope, and sotne managers 
and teachers think a school garden impossible umler such 
circiiinstances. A simple system of terracing, at no groat 
cost either in money or labour, has proved elTcctivc in many 
cases : the beds can be manured, they are well drained, and yet 
the loss by wash due to heavy rains is prevented. In many of 
our schools this work Juih been done ov commenced with very 
satisfactory results. In other phw^es the only land available, 
tliough level, consists of stiff* clay, or marsh, and in each case 
dee}) drains are necessary, the digging of which it is difficult 
to provide for without getting outside labour. In one school 
garden there is a trencli some 70 yards in length, i feet deep 
at the outlet, and as many feet in width. Thanks to this 
trench and its branches, a piece of land ])reviously con¬ 
sidered ii roclaimable owing to it."> marshy nature, is now 
being converted into a fertile school garden and i)resents an 
object-lesson for a wlu^le district, as bananas that formerly 
only prodnceil sixes, now have ‘straight 'hunches. 

Jn comi)aratively few localities can an ideal i)lot of land be 
secured for a school garden, but even in the most unpromis¬ 
ing ])lots something, often a good deal, can be done, if the 
necessary labour be expended. It must always be remembered 
that even in tliese unpromising places the inliabitants have to 
make their living out of the soil. Excellent work has been 
done in some places by the production of good crops on land 
previously sui)posed to be incapable* of cultivation. 

In Jamaica, all boys over eleven are reepiired to work and 
be taught in the school gardens, whilst the introduction of the 
girls and smaller boys is not discouraged. In large schools, 
the number the teacJier has on his hands is sometimes 
quite unmanageable, and the bods get trodden down, and 
the edges of the path obliterated; whilst most of the 
children supposed to be under instruction arc learning 
nothing. No rule has yet been framed, restricting the 
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number that can be taught on a given area, but it would seem 
that even at the cost of halving or dividing by three the 
number of hours of practical teaching nominally received by 
each child in the year, the large classes will have to be divided 
into two or three sections to be taken at different times ; and 
in extreme cases, the girls and smaller boys will have to be 
excluded. 

There seems to be still great difficulty in securing that 
a close connexion shall be maintained between the lessons 
of science and nature study and the practical work in the 
garden. The lessons in the school-room should be used to 
enforce the rules for practical work in the garden, and the 
work and processes of nature in the garden to illustrate the 
lessons in the class-room. It is in no subject more important 
that children should not be accustomed to set forms of 
questions and answers which they learn mechanically without 
using their brains; yet there are perhaps none in which 
this is more common. Children who are very glib with 
rote answers are often entirely at a loss when questions 
requiring ever so little thought are put to them. It may 
be remarked that even where there is a school garden great 
use may be advantageously made in the school-room of bottles 
or boxes with varieties of soil. 

On a general review of the work that lias been accomplish¬ 
ed during the last six years, I think we may instance that 
we have clearly gained a general recognition of the 
importance of drainage, tillage, and the upturning of the soil 
by forking ; some idea of the value of manures ; the commence¬ 
ment of an appreciation of the need for proper lining out and 
order; the use of plants, etc., as objects to illustrate lessons, 
with increased attention to experiments ; and in some schools, 
a certain amount of serviceable knowledge of pruning and 
budding. 

What is mainly wanted now is the power of adapt¬ 
ing general principles and model plans to local conditions, 
and of avoiding, by keeping up variety in their work, the 
tendency to get into a groove after leaving college or returning 
from an agricultural course. There are other difficulties, such 
as the absence of suitable practical text-books containing the 
substance of what they have learnt at college or from the 
courses, with a little supplementary information and practical 
suggestions—a want which will be to a large extent met by 
a little book on school gardens by Mr. J. R, Williams of this 
Department, which is now in the printers' hands, and will, 
I hope and expeeb, when published, be found of great value 
to all teachers in the West Indies. Thereafter, from time to 
time, it may possibly be found desirable and practicable for 
the Department of Agriculture to issue leaflets on special 
points as is done by the Agricultural Deimrtment at Washing¬ 
ton and elsewhere. 

Sir Daniel Morris has suggested that it might be possible 
to place some interesting exhibits in the Conference room, 
I regret that I have found myself unable to adopt his sugges¬ 
tion, as the only exhibit that I can think of that would be of 
much value or interest would be a school garden itself, 
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The annual courses of instruction in theoretical and 
practical agriculture for teachers in charge of eleineutiiiy 
schools in the island of Jamaica were commenced in the year 
1900. There have been in all seven courses, with an average 
of sixty teachers in attendance. 

The Lecturer in elementary science was for the first few 
years the officer sent to Jamaica for that purpose by the 
Imperial Commissioner of Agriculture for the West Indies, but 
he is now appointed by the local Government. The Instruc¬ 
tors in practical agriculture are under the direction of the 
Board of Agriculture. 

The Board of Directors of the Mico Training College have 
year by year placed the college at the disposal of the Govern¬ 
ment, and the teachers are boarded and lodged dtiring the 
whole course, which lasts about a month, free of cost to them¬ 
selves. They are also provided with fr(‘e railway travelling. 

The lectures are delivered in the college, and each teacher 
is required to fork, dig, and otherwise prepare for the jnirpose 
of cultivation, a plot of ground, measuring 8 yards by 0 on the 
college premises. The women teachers do no forking, etc*. The 
teachers, men and women, are conveyed to and from Hope Gar¬ 
dens by electric* ear three mornings each week for the purpose of 
receiving instruction in accordance with tlie syllabus, of wliicli 
a copy will be sent to any member of the Conforeneo who is 
interested in the sub.je(»t, and cares to write for it, by the 
Director of Public* (hvrdeus and Plantations. 

Lectures are delivered at the college three afternoons each 
week on subjects of special interest to the toac»hers. These 
lectures are generally, but not necessarily, connected with 
agriculture, and they are open to the public, and for the past 
few years a course of instruction in drawing and colour work 
on kindergarten principles, as set out in tlio schedule to the 
code of regulations, has been added to the agr icultural course. 

There is evidence on all sides of tlie value of these courses. 
It must be remembered that nearly every teaclier in Jamaica 
has been brought up in agricultural surroundings, and has some 
considerable knowledge of agriculture. These courses alTord 
them an excellent opportunity not only of extending their 
knowledge, but also of correcting any wrong methods they may 
heretofore have been in the habit of putting into practice. The 
students af the Mico Training College are in residence for either 
two or three years. During the whole course of thc*ii‘ training, 
instruction in theoretical and practical agriculture is givem 
week by week in accordance with the (*urriculiim laid down in 
the education code. 

The practical work is done in the college grouruls. but the 
students have the great advantage of being allowed to attend 
Hope Gardens on Saturday luornings for instruction, under 
ex})ert8, in pruning, budding, etc., while the theoreti(*al work 
is done in the .Mico class-rooms, and is in charge of th(' As.sist- 
ant to the Island Chemist. • 
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AaBICULTUBAL TEACHING IN BLEMBNTABT 
SCHOOLS OF BABBADOS. 

BY THE REV. J. E. RBEOK, M.A., Barbados. 

The following information with respect to the teaching of 
agriculture in the elementary schools of Barbados has been 
submitted by the Rev. J. E. Reece, M.A., Inspector of Schools, 
Barbados. 

During the year 1906, the subject was taken up in forty- 
four schools, and there were some eighteen school gardens. At 
a few more schools plants grown in pots or boxes were exhibi¬ 
ted. The serious drought which took place in the early part 
of last year discouraged some teachers, who had on a former 
occasion exhibited plants grown by their pupils. The subject 
does not receive the attention that it demands, and ehieiiy for 
these reasons: (1) The grant for elementary education is 
limited to ill 1,000, and since this limit was fixed, the teaching 
of agriculture and drawing has been added to our code, but no 
extra grant has been made for teacliing these extra subjects. 
(2) There is no Compulsory Education Act in force here, and 
the attendance of the children is veiy irregular; but tlic 
Education Board expect that a certain percentage of passes 
should be gained in the three H's, and bring pressure to bear on 
teachers wlio do not reach the reciuirtHl percentage. (3) The 
teachers therefore are compelled to (‘online the attention of the 
majority of tlnnr children to tlu‘ study of tlui thive R’s so as to 
obtain passes; otliei'wise they would suffer financially, and 
receive an unsatisfactory report from the Inspector. 

The following portion of the Report on Elementary 
Schools for 1905, gives information in respect to agricultural 
instruction :— 

‘ The work in this important subject has been maintained 
during the year, and there are signs of progress. Fifty-one 
boys* schools and throe girls’ schools, the same as in 1904, 
presented children at the annual examinations in the Object- 
lessons based on the text of the Tropical Readers and Nature 
Teaching. About one-third of these also showed either school 
gardens under cultivation, or plants growing in pots or boxes. 
The number of passes obtainecl wa® not as high as last year’s 
figure, being only 674 as against 820. But the school gardens 
are decidedly better managed than before, and the number of 
them has increased to twenty-one. These received grants of 
implements from the Imperial Department of Agriculture ; and 
twenty other schools received i>ot8 and boxes in which to culti¬ 
vate plants. At the Bushy Park Exhibition on December 5, it 
was generally acknowledged that the exhibits from the schools 
were of a higher standard than those at previous shows, and 
that they evinced more care and attention on the part of the 
children. A boy from St Judo’s won a prize for grafting, and 
theJSociety’s Boys’ School and Mount Tabor Boys’ received 
diplomas from the Commissioner of Agriculture for their 
exhibits. 
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We muQt acknowledge that we had some difficulty to 
induce the teachers to take up this subject heartily. They 
are discouraged by the fact that after the legislative grant 
had been limited to £11,000 for their teaching the ordinary 
subjects ill which they had received training, they have been 
called upon to take up in their schools two other subjects, 
agriculture and drawing, in which they had previously receiv¬ 
ed no preparation ; and no additional grant has been made to 
them for the trouble and expense they may have in preparing 
themselves to teach those two subjects. They have to teach 
more subjects on reduced salaries ; and in case tlxey fail to 
teach them, they lose a part of thoir small salaries. That 
anything has been done by them in this subject of agriculturiU 
instruction is to be atti’ibuted entirely to tlio encouragement 
and substantial assistance given by the Im])erial Department 
of Agriculture.’ 

The following resume of the elTorfcs of the Imperial 
Department of Agriculture towards encouraging the teaching 
of agriculture in the elementary schools of Barbados has heon 
prepared by Mr. J. A. Carrington, Assistant Inspector of 
Schools 

Immediately on the inauguration of the Imperial Depart¬ 
ment of Agriculture, arrangements were made for assistance 
to be given to the instruction of the children attending 
the elementary schools of Barbados iu the first principles of 
agriculture. 

In the first instance, classes of male teachers were organized, 
and lectures on agricultural science were delivered by various 
officers of the Department. In 1899, and the two following 
years, these lectures were given diu'ing the vacations at 
Harrison College by the Assistant to tlie Island Professor 
of Chemistry ; and the Superintendent of Sugar-cane Experi¬ 
ments invited the teachers to Codringion House and gave them 
object-lessons in plant cultivation. 

In 1902 and the following year, the Lecturer in Agricultural 
Science attached to Harrison College, gave lectures to teachi^rs 
at four different centres in the couiiti y districts. These were 
attended by the male and female teacliers around. 

After each course of lectures, examinations were held, and 
those teachers who passed with liighost merit wore awarded 
book prizes. Pi'esontations of a largo number of tlio Tropical 
Readers were also made to the Education Department, for 
distribution among the schools which were in cliarge of the 
teachers who had attended the lectures. 

In 1904, further aid was rendered to the scliools by the 
Imperial Department of Agriculfurt^ in the shape of a gift of 
gardening implements for schools that found it f(»asible to 
establish school gardens, and of jxots and boxes to such 
schools as were unable to possess school gardens. 

Money grants wore made in 1901 to teachers on behalf of 
pupils who passed an examination on the text of the Tro 2 ncal 
Readers; and at the annual Agricultural Show hold by the 
Imperial Department, there is always a section for school- 
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childrens’ exhibits. Fifty-two prices were offered, with possible 
additions in the ease of articles of raerit which may not have 
been called for by the schedule. 

Three years ago, at the suggestion of the Imperial Oommis- 
siouer, the Education Board made agricultural instruction 
one of the ordinary subjects of the annual examination in boys’ 
schools with a higher grant to be awarded where a school 
garden is kept up by the work of the pupils, and a lower 
grant where the course of instruction is limited to the study of 
the Tropical Readers with object-lessons. 

That these efforts have been productive of good practical 
results is evident. Over 30 per cent, of the boys* schools 
in the country districts have established and maintained 
gardens during the past three years. Those who are acquaint¬ 
ed with the conditions of Barbados will understand how 
difficult it is to obtain land for a school, more than the small 
plot actually necessary for the building. Most schools have no 
open land around them. 

Again, the scliool-children of the present time show that 
they esteem agricultural work, at least in the form of gardening, 
much better than tlieir predecessors did, by tlie manner in 
which they vie with each other when at school garden work. 
At the agricultural shows, hundreds of plants in pots and 
boxes, and large c(uantitles of garden produce, all of whicli are 
testified by the teachers and clergymen to have been grown by 
the pupils whoso names arc attached to the various exhibits, 
are a proof tliat a very healthy iiiHuencc^ has been brought to 
beai‘ on tlio rising generation of our peasantry thi'ough the 
Imperial Department of Agriculture. 
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AN AGRICULTURAL AND INDUSTRIAL 
EXPERIMENT. 

BY THE REV. FATHER COLLINS, Jamaica. 

In the year 1897, Bishop Gordon began an Agricultural and 
Industrial Experiment which, though an apparent failure, is 
worthy of consideration, and at least deserves a place in the 
literature of the development of the island in recent years. 

It is agreed that the riches of Jamaica are in the soil. It 
is also pretty well agreed that there is a tendency among our 
people to leave the cultivation of the soil, and to crowd into 
Kingston, or into the smaller towns to the detriment of good 
order and morality. It ^vas therefore^ thought that if tlie 
waif and the stray of the towns, and that element of the liill 
population which is inclined to leave the country, were got 
hold of in time and taught to farm iutelligtJiitly, and if some 
scheme were elaborated to get them back to the soil by develop¬ 
ing in them an appreciation and love for agriculture, a great 
service would be rendered to tlie colony, and a .step made 
towards bettering the moral condition of our population. These 
were some of the reasons which led Bishop Gordon to under¬ 
take the experiment which 1 shall now try to describe. 

The Boinan Catholic Vicariate in Jamaica owns a pen 
of about 70 acres of land in the parish of St. Catherine, and 
about 1 mile to the south-east of Spanish Town. This i)en 
was a gift to the Mission. It was given ovei* to the Sisters of 
Mercy from Alpha, on condition that they would maintain fifty 
orphans there. As the pen was ruinate when they took it 
over, a vsmall capittil wavS necessary to make a beginning. This 
was subscribed by generous benefactors. The Sisters began by 
taking only a few boys. As more than one-half the pen is 
good banana land, bananas were planted, and as a matter of 
course, such vegetables as were neechnl for the maintenance of 
the boys and staff. The staff consisted of two Sisters and 
throe girls who had been trained by them at Alpha. A head¬ 
man was also employed to superintend tlie boys at work. 

At th(^ time of the hurricane in 1903 there were seventy 
boys in the orphanage, one-half of whom were under eight years 
of age and therefore of little use. Forty acres were planted in 
bananas, which during the good months of the year yielded 
a revenue of about per month, and during the bad months, 
seven in number, about £20 pei mouth. 

The boys Avere kept uuder kind but good, wholesome dis¬ 
cipline, and got two hours of the class-room every day. The 
older boys, especially some of them, were excellent aids in 
helping to keep the smaller ones in order. They liked to be 
trusted with some authority and rarely abused the trust put 
in them. Nearly all the work connected with the planting 
and cultivation of the bananas and vegetables, except the 
heavy work, was done by the boys. I'hey were taken from 
any age after babyhood, and kept until they were sixteen, 
when they Avere at liberty to go, or to stay at a fixed wage. 
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It was digcovei*ed before the orphanage was long in 
existence that, owing to the trouble from the parents 
of this class of children, it was necessary to get the children 
indentured. As will appear to any one, this kind of work is 
philantlxropic, and therefore there was no question of inaking 
money by it, beyond the money necessary to keep up the 
experiment. The total cost of each boy was about 6«. per day. 
The hurricane came in 1903, and owing to the Bishop's declining 
health, as well perhaps as to the fact that too many boys had 
been taken in for the size of the place, the Sisters had to be 
withdrawn. 

It is clear to me that the Spanish Town farm could easily 
support fifty boys, and leave a small margin of profit every year 
to be laid aside against a rainy day. The hurricane is held 
responsible for the withdrawal of the Sisters and the failure 
of this experiment, but the true causes of the failure w^ere the 
failing liealth of Bishop Gordon and the reception into tlie 
orphanage of too many small children. If the Bishop’s health 
had been good, and if a little more judgement had been used in 
selecting the boys, never permitting the number to pass beyond 
fifty, to-dny the Spanisli Town Orphanage Experiment would 
be recorded as a genuine succoss. 

Several of the boys of the orphanage are to-day in good 
positions and reflect ci’edit on their teachers and benefactors. 

Now about the second stage of this experiment. The 
object of tiie experiJiicut was to get the boys back on the soil. 
As the Roman Catholic Mission in Jamaica owns a pen, 
* Reading,’ of 400 acres, about 5 miles outside of Montego 
Bay in the parish of St. James, it was decided that after the 
boys attained the age of sixteen they were to be transferred 
to Reading where they were to spend throe or four years in 
a more scientific study of agriculture, and where their 
characters would be strengthened and self-reliance developed 
by a more liberal discipline. 

The Salesian Fathers and Brothers were entrusted with 
the conduct of this part of the exi)erimont. This part 
of the experiment also met with little success. The Sales- 
ians were strangers in Jamau^a and everything was new 
to thorn. Reading was ruinate land and quite unsuited to 
farm land. It is really a dyewood, lime, and pimento property, 
and not a farm at all. Probably at the time the experiment 
was tried there were not more than 25 acres of farm land in the 
whole pen. There were no stock, no outfit of any kind for the 
work, and • no capital. The result was that the four Salesians 
could scarcely scrape together enough to live on. The pimento 
trees had been murdered, aud every fit stick of logwood cut. 
The causes of failure here were clearly the unsuitability of the 
land for the object in view, and the absence of some capital to 
start with. The Salesians, however, kept on a few boys who 
have since given a good account of themselves. 

To illustrate what might have happened at this second 
stage of the experiment, 1 need only say that'the gross receipts 
of R^dmg pen were about £200 the first year the Salesians had 
it, over £400 the second, over £000 the third, and over £800 
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the fourth year. I need not hei‘e enter into the value of their 
intelligent ideas on cultivation, which have become the common 
property of their neighbours. 

The third and last step in Bishop Gordon’s project was to 
place the boys wImj gave evidence of trustworthiness on a farm 
in St. Mary’s i^arish, where he purchased 1,400 acres. As the 
first and second ox[)eriinents were a preparation for the third, 
their failure made the third impossible. 

On looking over the causes of tluj failure, it was felt that 
if a large and suitable bum could be foujid near Kingston and 
purchased for this splendid project of Bishop Gordon, his 
failures might be turned into successes, and therefore the well- 
known proi)erty, Bushy Park, was acquired last September 
with a view of carrying out Bishoj) Gordon’s plans. It appears 
to have advantages which all the three properties named above 
lack. It is all farm laud, near a good market, a6cossible by 
railroad, by sea, and by main road, and ir> extensive enough for 
any further developments time may suggest. 



SCHOOL CARDENS AS AN EDUCATIONAL 
MEDIUM. 


HY p. w. MURRAY, Superintendent of Sugar-cane 
Kxporiuionts, Jamaica. 

All those wlio have had opportunities of investigating the 
educational systems in vogue in the United States of America 
will appreciate that agriculture in theory and practice claims 
no secondary place in men’s thoughts and activities. The 
enlightened system of school gardens which has proved of such 
great advantage for the instruction of the boys and girls of 
the United States might, with advantage, be introduced into 
the educational systems in vogue throughout the West India 
islands. 

In all branches of education, the very highest importance 
is attacdied to an early beginning, when the mind is most plas¬ 
tic and impressionable. In carrying this principle into agricul¬ 
tural training, as is contemplated by school gardens, we are 
adopting the method which experience has established to be 
the most jn'ornisiug and clTicicnt. 

It is admitted that whatever minor brandies of industry 
may be pursued in these colonies, the main effort of the general 
population must lie in the direction of winning from the soil 
the valuable products which it is so well adajited to yield, and 
it follows from these facts, that bringing the minds of our 
juvenile population into contact with the nature and possibili¬ 
ties of plant life in an oiiliglitened and pracitical manner, must 
be fruitful in large, general, beneficial results. 

The Government of Jamaica has nob been neglectful of the 
advantages to the material and moral welfare of the coinmuni- 
tv, for efforts have been made to interest and instruct the 
children connected with the several elementary schools in pro¬ 
blems of plant life, but there are few persons, if any, who 
calmly considered this whole question, that will not come 
to the conclusion that some further efforts are needed if large 
abiding advantages are to be obtained. 

Organizations exist thioughout tlie country to further the 
important interest of agriculture; and the Hope Gardens,'the 
Agricultural Experiment Station, Sugar Experiment Station, 
and Agricultural College at the Government Laboratory, 
as well the Board of Agriculture an<l Agricultural 
Society, have been gradually but surely bringing about impor¬ 
tant changes which are telling favourably on the general 
welfare of the island. 

As the most important results of such training as would bo 
given in woll-couducted school gardens, on tlie mind and gene¬ 
ral life of the child, the following may be mentioned :— 

(1) To develop the powers of observation by studying the 
manner of growth of plants and the effect which different 
methods of treatment will produce in their development. Such 
powers of observation will be of considerable advantage, New 
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inter«8t» will be created in the common things of life, which 
without such training would remain unknown and unap¬ 
preciated. 

(2) In a school garden, the necessary work of laying out of 
beds, and of the correct manipulation of the tape line cannot 
be too higldy estimated as a valuable addition to education. 
The power to lay otf a straight line, and work to that line, is, 
as most employers of adult labour know, a power that is large¬ 
ly absent from the working population, especially in the coun¬ 
try districts. This glaring defect will be most certainly cor¬ 
rected in such training as should be received in connexion 
with school gardens efficiently directed. 

(8) The faculty of observation, on which the reflective pow¬ 
ers must work in the general development of mind and morals, 
the effort to draw out that observation and to strengthen it by 
daily use in the many directions which a school garden sup¬ 
plies, cannot fail to tell very powerfully on the general mental 
and moral natures, and in the upbuilding of good useful char¬ 
acters. Indifference to our general surroundings is the fatal 
cause of narrow knowledge and consequently limited develop¬ 
ment. 

(4) In all countries where enforced labour in any direction 
has for a long period existed, as soil cultivation did in this for 
the many years of slavery, the emancipated and their descen¬ 
dants have generally manifested an aversion to that descrip¬ 
tion of labour. School gardens should be effective in correct¬ 
ing this feeling, for the children will be at first interested in, 
then will get to love, nature as she manifests herself in her 
varied forms in plant life. In the course of a few years, 
instead of the aloofness from agriculture which we now witness 
in so large a number of our young and intelligent people, lead¬ 
ing them to seek residence in the cities and towns, and to search 
for employment in directions already overcrowded, we shall 
find an eagerness to follow a pursuit wliich is more fruitful 
than most others of real pleasure, and which, if patiently and 
perseveringly followed, will not fail to yield a fair profit. 

(5) The efforts of the Agricultural Society to stimulate 
improvements in the cottages of the peasantry and their 
general surroundings have effecteil'very satisfactory results in 
certain localities, and no doubt a continuation of effort will 
secure additional progress; but a large majority of our adult 
population has acquired a spirit of apparent perfect content 
with their untidy environments, and it is to be feared that the 
rising generation must be looked to for any large and general 
advances in neat cottages, with their welL-kept kitchen gardens 
and flowering plots. It will be almost impossible, if the 
children are handled, and their love of nature is excited, and 
their enthusiasm cooled in the school gardens, for improved 
tasks and industrial habits not to be carried to their homes; 
and, in time, it might reasonably be expected that instead of 
cottages in the midst of bush, or with economic plants stuck 
anywhere, and anyhow, homesteads will be marked with 
evidences of intelligent industry, care, and comfort. 
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If thia expreasioa to our agricultural education could be 
secured^ it is more than probably that within the next twenty 
years tlaere will result a more intelligently industrious popula* 
tion, reaping advantages from their husbandry* On every 
hand in our country districts, neat cottages with their nicely 
kept gardens, the people generally contented, happy, and 
prosperous, would be noticeable, and the Government would 
derive an increase of revenue from enlarged production, that 
should enable it to undertake and carry through public 
improvements. 


AGRICULTURAL INSTRUCTORS AND THEIR 

WORK. 

BY j. THOMAS PALACHB, Jamaica. 

Amongst the several measures recently adopted in Jamaica 
for the agricultural progress oi the country and its people, 
there is none gisring greater benefit than that of the appoint¬ 
ment of Agricultural Instructors, whose duty is to go amongst 
the peasant proprietors and, by lectures, instruction, and 
practical demonstrations instruct them in improved methods of 
tilling, manuring, planting, and pruning the different crops 
that our varied soil and climate allow them to cultivate. 

Many people are of opinion that the only means of improv¬ 
ing the agricultural knowledge of the country is to establish 
agricultural colleges where agriculture in all its branches 
could scientifically be taught. Without questioning the useful¬ 
ness of these colleges for the rising generation, it is important 
that the thousands of elderly peasant proprietors, themselves 
the heads of families, who whilst owning and cultivating land 
to the best of their ability are still ignorant of the most 
improved methods of tillage and manuring, which scientific 
research has discovered, the practical application of which 
would be of such great use to them in increasing their crops 
and improving their holdings, should be agriculturally educa¬ 
ted. I would suggest to those advocates of agricultural 
colleges to ask themselves what would have to be the size of 
these colleges ? What the cost to provide this scientific and 
agricultural education for these thousands ? The Agricultural 
Instructors are inexpensively, yet surely, carrying into the 
homes of th^ peasant proprietors the practical results of 
scientific knowledge, and are quietly helping on the agrlcul- 
tpral progi^ess of the country. 
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The idea was first suggested by our present Director 
of Public Gardens and Plantations during the Governorship of 
Sir Henry Blake, and at present, there are five Instructors 
engaged in the work. The island has been divided into five 
districts: (1) Westmoreland, Hanover, and part of St. James, 
containing 468 square miles and 9,121 small holdings; (2) St. 
Elizabeth, Manchester, and that part of Glarenddn ^utb-of 
Chapelton, 1,048 square miles with 27,663 holdings; (3) St. 
Catherine, St. Mary, and Portland, 922 square miles with 24,532 
holdings; (4) St. Andrew, and St. Thomas, 580 square miles, 
10,379 holdings, and (5) Part of St. James, Trelawney, St. Ann, 
upper Clarendon, 1,055 square-miles with 2,645 holdings. 

At first, the work of the Instructors was most onerous and 
difficult, owing to the fact that the people were very suspicious. 
It required the greatest tact and persuasion to induce them 
to listen to or to permit of any instruction in their places, 
they alleging that the Instructors were being sent by the 
Gk)vernment to find out what they possessed, so as to tax them. 
This prejudice, I am glad to say, is fast dying out. 

The next difficulty encountered was the not unnatural 
belief of men, who had all their lives been cultivating the soil, 
and had come to think that they knew all that there was to 
be known, that they did not require any further instruction. 
This idea is also steadily fading away, and the demands on 
the time of the Instructors can hardly be met. 

The steps taken by the Government to popularize agricul¬ 
tural teaching amongst the elementary teachers, by the annual 
courses of instruction at the Mico College and at Hope Gardens 
have been of the greatest service to the Instructors, as the 
teachers now gladly help to organize meetings, and place 
their schoolhouses at their disposal for lectures. The work 
of - the Instructors consists principally in aiding in the 
organizing of branch agricultural societies, attending the 
meetings of such societies, delivering addresses and lectures; 
attending the places of the peasant proprietors and the large 
proprietors if desired, giving actual and practical instruction 
in tillage, application of manures, planting, pruning, and 
generally advising in all agricultural subjects; advising and 
instructing on school gardens; endeavouring to induce the 
planting of new varieties and new products in districts that 
appear suitable; giving advice on the keeping, breeding, and 
rearing of domestic animals. 

I may here mention one instance of the useful result of 
this work. Some years ago it was found that sarsaparilla did 
not form one of the products cultivated in the Manchester 
district. Plants were obtained from the Director of Public 
Gardens and Plantations and distributed amongst a few people, 
who promised to care them and in turn distribute the 
seedlings amongst their neighbours. The plant has now spread 
all over Manchester, and one dealer assured me that from 
January to September he purchased over £1,000 worth for 
shipment abroad. 

Improved cultivation of this valuable plant, and a selection 
of suitable varieties are now being undertaken, and one of the 
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Inspectors of Schools has kindly placed a piece pi ground at 
Hartham in Manchester, where he is planting sarsaparilla, to 
be used as a plot for instruction, and for actual demon8tra< 
tions in the cultivation of this serviceable product. 

The work of the Inatruotors is most arduous, owing to the 
hilly nature of the country to be traversed. It requires to be 
continuous and to be followed up by visit after visit so as to 
drive home any good results obtained. 

The foregoing is a short sketch of the work of the 
Agricultural Instructors of Jamaica, which is slowly and 
gradually, but nevertheless surely, revolutionizing tlie agricul* 
tural methods of the peasant proprietor of Jamaica by helping 
him to improve his holding and the quality of his produce. 



WEST INDIAN AGRICULTURAL 
CONFERENCE, 1908. 

The representatives from British Guiana, the Leeward and 
Windward Islands arrived at Bridgetown, Barbados, on 
Tuesday, January II, 1908, in the Royal Mail Steamships in 
time to attend the seventh West Indian Agricultural Con¬ 
ference arranged for that date. Those from Trinidad and 
Jamaica did not arrive until later in the afternoon. They were 
met on arrival by the members of the Reception Committee 
and by officers of the Imperial Department of Agriculture for 
the West Indies. 

The Conference was opened at 4 p.m. on Tuesday, January 
14, in the Assembly Rooms of the Barbados Mutual Life Assur¬ 
ance Society, Bridgetown, under the presidency of Sir Daniel 
Morris, K.C.M.G., Imperial Commissioner of Agriculture for the 
West Indies, by his Exeelkmcy the Governor of Barbados (Sir 
Gilbert T. Carter, R.N., Iv.C.M.G.). The opening ceremony was 
attended by all the representatives from the several West 
India Islands, except those from Trinidad and Jamaica, the 
representatives for the Canadian Reciprocity Conference, the 
Hon. D. T. Tudor, the Colonial Secretary of Barbados (Lord Basil 
Blackwood), and a large number of the principal officials, mer¬ 
chants, and planters of the island. 

The following is the list of representatives appointed from 
the several West Indian Colonies to attend the Conference :— 

JAMAICA. 

The Representative of the Board of Agriculture:— 

The Director of Public Gardens and Plantations (The Hon 
W. Fawcett, B.Sc., P.L.S.). 

The Representative of the Jamaica Agricultural Society :— 

J. B. Williams, Esq., M.A. 
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BRITISH GUIANA. 

The Representatives of the Board of Agriculture :— 

The Director of Science and Agriculture and Government 
Analyst (Professor J. B. Harrison, O.M.G., M.A., F.l.C., 
P.C.S., F.G.S.), (Chairman). 

The Hon. B. Howell Jones. 

The Representative of the Royal Agricultural and Commercial 
Society:— 

The Hon. B. Howell Jones. 

The Principal, Queen’s College (T, A. Pope, Esq., B.A.). 


TRINIDAD AM) TOBA(R). 

The Representative of the Trinidad Agricultural Society :— 

A. F. Clark, Esq. 

The Government Analyst and Professor of Chemistry (Professor 
P. Cahmody, F.I.C., F.C.S.). 

The Superintendent"of the Royal Botanic (hirdens (J, H. Hart, 
Esq., F.L.S.). 

The Inspector of Schools (J. 11. Collens, Esq., V.I).). 


WINDWARD ISLANDS. 

The Repro.sentative of the Windward Islands (The Hon, 
Edward Drayton, C.M.G., Colonial Secretary). 

The Representatives of the Grenada Agricultural Commercial 
Society: — 

The Hon. W. Grahamk Lang. 

F. Ramsay Harford, Esq. 

The Agricultural Superintendent, Grenada (II. I). Anstead, 
Esq., B.A.). 

The Representative of the St. Vincent Agricultural Sc Com¬ 
mercial Society :— 

The Hon. J. G. W. Hazbll. 

The Agricultural Superintendent, St. Vincent (W. N. Sands, 
Esq.). 

The Representative of the St. Lucia Agricultural Society :— 
The Hon. E. G. Bennett. 

The-Inspector of Schools (C. F. Condkll, Esq.). 

The Agricultural Superintendent, St. Lucia (J. C. Moore, Esq.)* 
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LEEWARD ISLANDS. 

The Representative of the Colony of the LeewarchLslands (The 
Hon, E. St. John Branch, Colonial Secretary), 

The Government Analytical and Agricultural Chemist & Super¬ 
intendent of Agriculture (The Hon. Francis Watts, 
C.M.G., D.Sc., F.I.a, F.C.S.). 

The Repi‘esentative of the Antigua Agricultural and Commercial 
Society:— 

A, P. Cowley, Esq, 

The Agricultural and Science Master, Antigua (A. H. Kirby, 
Esq., B.A.), 

The Curator, Botanic Station, Dominica (Joseph .Tones, Esq.). 
The Representative of tlie Dominica Agricultural Society :— 
A. R. C. Lockhart, Esq. 

The Representatives of the Dominica Planters’ Association : — 
Ed. a. Agar, Esq. 

L. Lambert Bell, Eso. 

The Agricultural Representative of the Presidency of Mont¬ 
serrat : — 

The Revd. C. W. Johnson. 

The Curator, Botanic Station, Montserrat (William Robson, 
Esq.). 

The Agricultural Superintendent, St. Kitt’s (F. R. Shbiuierd, 
Esq.). 

The Representative of the St. Kitt's Agricultural & Commer¬ 
cial Society 

A. D. C. Adamson, Esq. 


BARBADOS. 

The President of t)ie Education Board - 

His liordsliip the Bishop of Barbados (The Right Revd. 
W. P. SWABY, D.D.). 

The Head-master of Harrison College (The Revd. H. A. Dalton, 

D.D.). 

The Island Professor of Chemistry in Chemical charge of Sugar¬ 
cane Experiments (Professor J. P. d’ALBVQUERQUE, M.A., 
F.I.C., F.C.S.). 

The Agricultural Superintendent, Barbados (J. R. Bovkll, Esq., 

F. L.S., F.C.S.). 

The Lecturer in Agricultural Science (Lonofield Smith, Esc?., 
B.Sc., Ph.D.). 

The Insjiector of Schools (The Revd. Canon Reece). 

The Representatives of the Barbados Agricultural Society: - 
The Hon. F. J. Clarke, C.M.G., M.A., M.C.P., (President). 
The Hon. Fqrster M. Alleyne, M.A., M.L.C., and 
The Hon. G. Laurie Pile, M.L.C., (Vice-Presidents). 

G. Elliott Sbaly, Esq., M.C.P. 

T. W. B. O’Neal, Esq., B.A., M.C.P. 
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OFFICERS OP THE IMPERIAL DEPARTMENT OP 
AGRICULTURE FOR THE WEST INDIES. 

The Imperial Commissioner of Agricultare for the West Indies 
(The Hon. Sir Daniel Morris, K.C.M.O., M.A., D.Sc., 
D.C.L.. P.L.S.). 

Scientific Assistant (Walter Biffbn, Esq., B.Sc.). 

Entomologist (Hbnrt A. Ballou, Esq., M.So.). 

Mycologist and Agricultural Lecturer (F. A. Stockdale, Esq., 
B.A., P.L.S.). 

Travelling Inspector in connexion with Cotton Investigations 
(Thomas Thornton, Esq., A.R.C.S.). 


HONORARY MEMBER. 

The Government Entomologist. New South Wales Department 
of Agriculture (Walter W. Froggatt, Esq., P.L.S.). 


The Agricultural Society of Barbados and the Chamber of 
Commerce appointed a Reception Committee in connexion with 
the Agricultural Conference, and the Canadian Recii>rocity 
Conference held in the island at the same time, as follows ;— 

The Hon. P. J. Clarke. C.M.G., M.A., M.C.P., (Chairman); 
the Hon. Forster M. Allkynb, M.A., M.L.C.; the Hon. 
G. L. Pile, M.L.C. ; the Hon. Lord Basil Blackwoqd, M.L.C., 
(Colonial Secretary); the Hon G. A. Goodman, K.C., M.C.P.; 
the Hon. J. Challenob Lynch, M.L.C.; J. R. Bovbll, Esq., 
P.L.S., F.C.S.; Professor J. P. ti’Albuqubrqub, M.A., P.I.C., 
F.C.S.; G. Elliott Sbaly, Esq., M.C.P.; T. W. B. O’Neal, Esq., 
M.C.P.; G. Sebbbt Evelyn, Esq. ; C. E. Gooding, Esq. M.D., 
M.C.P.; V. Hanschell, Esq. ; E. I. Baeza. Esq. ; J..R. Bancroft, 
Esq. ; H. B. G. Austin, Esq. ; T. W. Wilkinson, Esq.; and 
F. A. Stockdale, Esq., B.A., F.L.S., and A. G. Howell, Esq. 
(Honorary Secretaries to the West Indian Agricultural Con¬ 
ference); W. H. Alldbr, Esq. (Secretary to the Canadian 
Reciprocity Conference); and J. S. Dash, Esq. (Hon. Secretary). 


Honorary Secretaries 
to the Conference 


( 

1 


F. A. Stockdale, Esq., B.A., F.L.S 
and . 

Alleyns Graham Howell, Esq. 


The Reception Committee very kindly made arrangements 
for excursions to the Bulkeley and Carrington Sugar Factories, 
to' Bathsheba and The Cmne, and to the Barbados Cotton 
Factory on January 10,17, and 10. 
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The following programme of proceedings was arranged for 

the Conference : — 

Tuesday^ January 14. - Opening of Conference, 4 p.m. 

TFcdnesdai/, January 15.—Meeting of Conference, 11 a.m. to 1*30 

p.m. and from 2*80 p.m* to 8*45 p.m. 

Reception at Government House. 

Thursday, January 16,—Excursion to Bathsheba and country 

districts. 

Friday, January 17.—Meeting of Conference, 10 a.m. to 

1*80 p.m. and from 2*30 p.m. to 
8*80 p.m. 

Visit to Cotton Factory, 3*80 p.m. to 
4 p.m. 

Reception at Chelston. 

Saturday, January 18. —Meeting of Conference, 10*30 a.m. to 

1 p.m. 

Conference Dinner. 

Sunday, January 19.—Excursion to The Crane and country 

districts. 

Monday, January 20.—Meeting of Conference, 10 a.m. to 

1*30 p.m., and from 2.30 to 8.30 p.m. 


The Conference was opened at 4 p.m. on Tue.sday, January 
14, and a large gathering of the ladies, planters, officials, 
and merchants of the island was assembled. 

Among those present at the opening ceremony were his 
Excellency the Governor, Sir Gilbert T. Carter, R.N., 
K.C.M.G., accompanied by Lady Carter, Mrs. Parker and 
Mr. Otho Carter,(A.D.C. and Private Secretary); Lad r Morris; 
Hon, W. P. Leacock, President of the Legislative Council, and 
Mrs. Leacock ; Mrs. P. J. Clarke; Mrs. Edward Drayton ; 
Miss Howell Jones ; Miss Harrison ; Mr. C. P. Clarke, 
Solicitor General; Mrs. S. S. Robinson ; Mr. H. E. Thorne, M.C.P. ; 
the Hon. Lt.-Col. and Mrs. Kaye ; the representatives 
appointed to attend the Canadian Reciprocity Conference 
(with the exception of those from Trinidad and Jamaica) as 
follows: E. A, Savage, Esq., and J, R. Williams, Esq., M.a. 
(Jamaica); D. G. Garraway, Esq., and C. G. A, Wyatt, Esq., 
(British Guiana); the Hon. R. H. McCarthy, C.M.G., and Edgar 
Tripp, Esq., (Trinidad); the Hon. Edward Drayton, C.M.G., 
(Grenada); Prank W. Griffith, Esq., (St. Vincent); the 
Hon. H, A.Smallwood, (St. Lucia); the Hon. E. St. John Branch, 
his Honour T. L. Roxburgh, the Hon. S. L. Horsford, his 
Honour W. Douglas Young, C.M.G., (Leeward Islands); the Hon, 
E. T. Grannum, M.L.C., V. Hanschbll, Esq., B. I. Babza, Esq., 
Darnley C, Da Costa, Esq., J. Allan Jones, Esq., the Hon. 
G, A. Goodman, K.C., M.C.P., the Hon. J. Challenor Lynch, 
M.L.C., S. S. Robinson, Esq., M.C.P., Alistair Cameron^ Esq.. 
ftnd B. W. Mahon^ Esq., (Barbados). 



818 


His Excellency the Governor, on rising to welcome the 
delegates, opened the proceedings of the Conference with the 
following speech:— 

Ladies and Gentlemen, I am here this afternoon to per¬ 
form a very pleasant task. It is to bid the representatives of 
both the Conferences present at this meeting a hearty welcome 
to Barbados, not only in my own name by virtue of the office 
I hold in this ancient and very interesting colony, but in 
the name of the whole people. 

There is, however, what I might with propriety call an 
official ^ide to this gathering, which has reference to the 
West Indian Agricultural Conference, now here for the purpose 
of holding its seventh annual meeting, whose President, Sir 
Daniel Morris, will shortly deliver his opening address. I note 
that Sir Daniel Morris with his usual care and thoroughness 
has arranged a programme which ought to satisfy the most 
exacting agriculturist and should yield a mine of information 
to those whose interests lie in the direction of scientific agri* 
culture. 

I am quite sure that the Governments of the various 
colonies in this part of the world, as well as the planters, no 
matter what their special interests might be, thoroughly realize 
the great educational value of these meetings, and appreciate 
the efforts which are being made, under the auspices of the 
Imperial Department of Agriculture, to enable these colonies, 
especially the sugar-producing ones, to compete on more equal 
terms with science, in comlDination with capital, in Europe 
and America. 

I am not sure, however, that while recognizing to the full 
the value of the services given, we are not sometimes apt to 
overlook the virtues of the Imperial Government which gave 
us the Department of Agriculture, and placed at its head 
the gentleman who has been such a conspicuous success in the 
position he occupies. We must not forget, too, the generous 
assistance given to the West Indies by the British Cotton- 
growing Association, and the practical interest shown by 
Sir Alfred Jones by bringing out a number of gentlemen in 
January 1907, associated with cotton culture, with a view 
to the extension of this industry in the West Indies. 

It is not my province to anticipate matters which will be 
dealt with by Sir Daniel Morris, but 1 may say that Barbados, 
at least, has profited largely by this supplemental industry, and 
there is re£(sonable hope that the growth of cotton will well 
repay the careful cultivator. Lest it may be thought that I 
desire to pose as an instructor rather than as a pupil, I will only 
add that, in return for your valuable aid, Barbados will, I am 
sure, do all in its power to make your stay agreeable to you, 
and 1 trust wo may help you to take away a favourable 
impression both of the island and of its people. (Prolonged 
Cheers.) 

I will now ask Sir Daniel Morris to deliver his address. 
(Applause,) 
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PRKSIDENTIAT. ADDRESS, 

Sir Daniel Morris then addressed the Conference:— 

This is the Seventh Conference assembled for the considera¬ 
tion of means for advancing the material prosperity of these 
colonies. I join in the welcome just offered by His Majesty’s 
Representative in this colony and 1 trust that as a result of 
this Conference still greater progress will bo made in all 
departments of agricultural activity. 

We have present a larger number of representatives than 
on any previous occasion ; men who possess a direct interest in 
the welfare of these colonies, and who are in a position to 
speak with authority in regard to the many questions to be 
submitted for consideration. A glance at the programme of 
proceedings will show the variety of subjects to be dealt with. 
From the experience of i)ast years, I am able to look forward 
with’confidence to your hearty supi)ort in initiating discussion 
and ^contributing information of a valuable cliaracter based on 
knowledge and experience gained under the varying conditions 
existing in the West Indies. 

The subjects to bo dealt with lie at the foundation of the 
material prosperity of these colonies, and the measure of 
success that has already attended our efforts should be an 
encouragejnent for us to persevere on the linos hitherto 
followed. 

As at former Conferences, it is proposed to give a prominent 
position to proposals for introdu(‘ing the tea(*liing of agricul¬ 
ture into the primary and secondary schools in the West 
Indies. Progress in tliis diiection has necessarily been gradual, 
but, on the whole, are justified in looking for ultimate 
success. 


SUGAR INDUSTRY. 

The prospects of the Sugar Industry, from an agricultural 
point of view, are not unpromising. Owing to the prevalence 
of drought, the sugar crop at Hritisli Guiana is estimated at 
from 16 to 20 per cent, below the average. At Trinidad, the 
prospects of tlie crop are regarded as favourable. At Barbados, 
a moderate crop is anticipated, as also at Antigua and St. 
Kitt’s. 

The quantity of sugar exported from the West Indies and 
British Guiana in 1900 was 254,118 tons, of the value of 
£2,157,147. Taking also the value of the molasses and rum, 
the total value of the exports of enno ])roducts was £2,026,914. 
The following are the quantities (in tons) of sugar exported 
from each colony, viz: British Guiana, 114,951; Barbados, 50,630; 
Trinidad, 45,004; Leeward Islands, 24,000; Jamaica, 11,934 ; 
Windward Islands, 6,028. 

It will be observed that British Guiana supplies about 45 
per cent, of the total exports of sugar from these Colonies. 
At Jamaica, the average value of the exports of sugar and rum 
during the last five years is £245,170. 
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It will be admitted that, in spite of the many discouraging 
circumstances that have operated against the success of the 
sugar industry, it still remains the chief mainstay of the pros¬ 
perity of British Guiana, Barbados, Antigua, and St. Kitt’s. Its 
failure would also largely affect the prosperity of Trinidad and 
Jamaica. 

The chief concern at the present moment is in regard to 
finding a reliable market for eu^&r products. During the last 
three or four years, the Dominion of Canada, by means of the 
preference offered to Great Britain and her colonies, has afford- 
^ a favourable market for West Indian sugar and molasses. It 
is estimated that about 79 per cent, of the total sugar consumed 
in Canada, for the year ended June 30 last, was received 
direct from the West Indies. The following, taken from Cana¬ 
dian returns, illustrates the value of the sugar and molasses 
imported into Canada, during the years mentioned, from the 
British West Indies and British Guiana:— 


Articles. 

1902. 

1904. 

1906. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 


Tons. 

£ 

Tons. 


Tons. 

£ 

Sugar 


183,899 




1,416,965 


Gallons. 


Gallons. 


Gallons. 


Molasses 

and 

Syrups 

2,096,601 

95,731 

2,654,291 

113,844 

4,141,177 

165,901 

Total 

Values. 


' 

279,630 


1,180,993 


1,572,866 


The results of the experiments that have been carried on 
in the principal sugar colonies in raising varieties of seedling 
canes less susceptible to disease, and yielding a larger amount 
of sugar, are proving of increased value. Larger areas are 
being planted year by year with seedling canes, and the more 
enterprising members of the planting community are convinced 
that seedling canes, selected with due regard to local circum¬ 
stances, are proving more remunerative than the old varieties. 

The work in this direction, it is admitted, is only in the 
initial stages. There are still more promising seedling canes 
under experimental trial, and it is not improbable that in the 
near future, seedling canes capable of resisting disease, while, 
at the same time, yielding high percentages of sugar, will be 
generally cultivated in these colonies. 

* As some indication of the value attached in other countries, 
^seedling canes raised in the West Indies, I would mention the 
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Demerara canes D. 74 and D. 96, which are being widely culti¬ 
vated in Louisiana and regarded as superior to any of the 
canes hitherto in cultivation in that part of the world. 

According to the report on the Louisiana Agricultural 
Experiment Station for 1906, seedling canes D. 74 and D. 95 
have again maintained their superiority over the home canes^ 
not only at the Stations but throughout the State, the result 
being, a large extension of the area being planted in this cane 
this year. This applies particularly to cane D. 74, which is 
highly commended by practically all planters. 

In British Guiana, reports issued by Professor Harrison 
show that the total area under cultivation with varieties of 
sugar-cane other than Bourbon is about 80,000 acres, as com¬ 
pared with 15,000 acres in 1905-6, and 10,000 acres in 1908-4. 

‘ The most notable increases of area under individual canes 
are those of D. 625, from 8,857 to 6,600 acres, and of B. 208 from 
8,125 to 4,687 acres, or about 100 per cent, and 50 per cent, 
respectively. The seedlings D. 145 and the two above-mentioned 
have, during the season, maintained their superiority to the 
Bourbon as sugar producers.’ 

In a recent report. Professor Harrison states: * There can 
be no doubt that it is advisable for cane farmers on the coast 
lands to plant either D. 109, D. 145, D. 625, or B. 147 in place of 
the Bourbon; whereas farmers on the lighter loamy lands 
should try D. 145 or B. 208.’ 

The records obtained and published by the Board of 
Agriculture show that during the last five years new varieties 
of sugar-cane had given, over large areas, mean results of 8, 10, 
22, and 85 per cent, higher than the mean returns from the 
Bourbon cane. 

The Sugar-cane Experiments Committee of the Board of 
Agriculture adds: ‘ It must be borne in mind that, in the case 
of many of the experiments, the varieties of seedling canes have 
been grown on land on which the latter cane does not flourish, 
while the Bourbon returns are, as a rule, from lands of average 
quality.’ 

In addition I would mention that on one estate in Demerara, 
with 4,404 acres under seedling canes and 1,570 acres under 
Bourbon canes, the seedling canes, taken together, averaged 
26 per cent, better than Bourbon for the crop of 1907. Amongst 
the seedling varieties, 2,408 acres were under B. 208, and this 
variety, during the crop of 1907, yielded 40 per cent, more sugar 
than the Bourbon cane. 

In the paper read by Mr. Bovell at the Jamaica Conference 
(WeBt Indian Bulletin, Vol. VIII, p, 78), it was stated that more 
profit was derived from the cultivation of the Barbados and 
British Guiana seedling canes, grown on the above estate during 
the six years 1901-6, than would cover the cost of the sugar-cane 
experiments at Barbados since they were inaugurated in 1884. 

At Barbados itself, on some few estates, no other canes are 
planted except seedlings. On others, appre^ble portions are 
planted with seedlings of various varieties 



In one instance, recorded by Mr. Laurie Pile at a meeting 
of the Agricultural Society at Barbados in December 1906, in 
reference to cane B. 876, 58 acres gave an average yield 
of 29| tons of cane per acre, and the average yield in commer¬ 
cial sugar was at the rate of 2*95 tons per acre. Another 
instance is referred to by Mr. Bovell (West Indian Bulletin, 
Yo\. VIII, p. 76) as follows 

‘ The owner of Carrington plantation was good enough to 
give me the average returns obtained on that estate from the 
White Transparent and B. 147 for the past four years, i.e. 
1008*6 inclusive. For that period there were practically about 
200 acres of plants and ratoons of each variety grown each 
year. During that time, the B. 147 gave, on the average, 
898 ft. of sugar more per acre than the White Transparent. 
This would, in round numbers, amount to about 160 short tons 
of sugar for the four years. At £9 per ton for the sugar and 
its molasses, the gross value would be £1,440. Assuming that 
the cost of manufacture amounted to £200, there would 
remain £1,200 as the profit to the estate for the four years due 
to cane B. 147 being grown in preference to White Transpa¬ 
rent.* 

In a report presented by the Committee of the Barbados 
Agricultural Society, it is stated that ‘ the Sugar Experiments 
carried on at Barbados during the last few years have been of 
great advantage to the cause of agriculture in the colony, and 
it would be a great blow to the sugar industry if they should 
be obliged to be discontinued, as there is every reasonable hope 
that even better results may be arrived at in the near future. 
These experiments cannot be carried on in their fullness without 
the help of the Imperial Department of Agriculture, which has 
extended them to an enormous degree and with a success which 
has been a benefit, not only to this island, but to the whole 
sugar world.’ 

In the Leeward Islands, the situation in regard to seedling 
eanes is briefly summarized as follows :— 

At Antigua, up to about the year 1896, the Bourbon cane 
was practically the only variety under cultivation. This was 
so severely attacked by disease that the sugar crop was 
suddenly reduced to one-half the average production. 

The first introduction to replace the Bourbon cane was 
the White Transparent. For the crop of 1908, returns from 
seventy-four estates, or practically the whole of the sugar crop 
of Antigua, show that out of 9,811 acres under canes, 2,578 acres, 
or 26 per cent., were occupied by improved varieties other than 
White Transparent. The Bourbon cane occupied only 190 
acres. 

Returns from St. Kitt’s for the crop of 1908 show that on 
forty-three estates, or practically the whole of the sugar area, 
5,814 acres out of a total of 7,500 acres, or 71 per cent, of the 
canes under cultivation, were newer varieties, i.e., introduced 
sin^e 1896. 

Dr. Watts 'explains that this large proportion of new 
varietieB in St. Eatt’s^is due to the fact that the White Trans- 
parenti brought from Jamaica, to replace the Bourbon cane, 
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was not found to exhibit in St. Kitt’s that immunity from 
disease that it had shown elsewhere, and a more resistant cane 
was consequently looked for. This was found in B. 147—a cane, 
raised by Mr. Bovell, that was first brought to the notice of 
West Indian cane planters in 1899, through the agency of the 
then newly constituted Imperial Department of Agriculture. 

Dr. Watts adds: ‘ If we take the exports of sugar from 
Antigua and St. Kitt’s at, very approximately, 25,000 tons, 
worth £200,000, and assume that the industry has only been 
benefited to the extent of 10 per cent, (an amount which will 
seem moderate to those who experienced the ravages of 
disease), this would give the very rough approximation of 
£20,000 a year as the value of the introduction of new varieties 
of canes—a sum in excess of that spent in maintaining the 
Imperial Department of Agriculture in its entirety. It is right 
and desirable that computations of this kind, even though of 
the rough character here given, should be made in order to 
bring home to those interested the magnitude of the interests 
involved.* 

A summary of the results obtained in connexion with the 
working of the central factory scheme at Antigua during the 
last three years will be presented by Dr. Watts. One striking 
feature is that out of 6,000 tons of crystals shipped from the 
island, nearly 2,500 tons represent the gain due to improved 
methods of crushing and manufacture of crystals. At Bar¬ 
bados, the central factory idea is beginning to take root. 
Two estates are being fitted with improved machinery 
with this object in view. 

THE CACAO INDUSTRY. 

The Cacao Industry of the West Indies ranks second in 
importance to that of sugar, the exports in 1905-0 being valued 
at about one and a half million sterling. Cacao forms practi¬ 
cally the sole crop of Grenada, and in Trinidad it is worth 
about double the value of sugar. It is also an important 
industry in Jamaica, St. Lucia, and Dominica, while at St. 
Vincent it is one of the crops that have received special atten¬ 
tion in connexion with the Land Settlement Scheme. 

Prom figures furnished by the Collector of Customs, Trini¬ 
dad, it would appear that the average value of local cacao 
exported from that colony during the last five years was 
£907,083. Mr. de Cannes has placed a fair production at 
Trinidad ‘at 12 bags of 170 Ib. each to each 1,000 trees planted 
12 feet apart, ’ equal to 616 lb. per acre. On the other hand, 
Mr. deVerteuil at the Jamaica Conference placed the average 
yield per acre at 3 J bags of 140 t). each, equal to 455 56. per acre. 

From the’figures published in the ‘ Handbook of Grenada,* 
it would appear that the average value of the caoao exported 
from that colony during the last five years was £236,351. 
According to Mr. E. M. dePreitas, the average yield in Grenada 
is about 4 bags of 196 lb. per acre, equal to 784 56. per acre. In 
both colonies, the cacao crop of 1906 was much below the 
average, due to severe drought, or possibly, to a combination 
of drought and the prevalence of disease. 
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At Jamaica, there is a steady increase in the exports ot 
caoao» as the result of the exertions made by the Botanical 
Department and the agricultural officers in pushing the cultiva¬ 
tion. The total exports for 1005-6 were about 82,587 cwt. of 
the value of about £105,007. In 1006-7, this had increased to 
50,057 cwt. of the value of about £100,216. 

At St. Luda, cacao is being gradually extended. The value 
of the exports for 1005-6 amounted to £41,520. The value of 
the exports from Dominica during the same period was 
£85,185 ; and from British Guiana, £1,528. 

The Imperial Department of Agriculture has paid consid¬ 
erable attention to the cultivation of cacao, and manurial 
experiment plots have been maintained for several years at 
Grenada, St. Lucia, and Dominica, and what' may called 
* sample plots* have been adopted as centres for affording 
information to small cultivators in remote districts. 

At Grenada, there are two classes of experiments, which 
may be distinguished, respectively, as ‘sample plots’ and 
‘ experiment stations.’ One series of sample plots has already 
completed its three-year course and another is now entering on 
the second year. These are used as demonstration plots by the 
Agricultural Instructor, and the peasants are thus trained, 
practically, how to carry out such operations as forking, 
drainage, and pruning. When a good crop is obtained this 
serves as an excellent object-lesson to the peasants. As an 
example, mention may be made of a plot of an area of 1 acre 
from wUch last year the owner picked two-thirds of the total 
crop formerly derived from 5 acres of land. 

The experiment stations are established on large estates 
and consist of not less than 5 acres or 1,000 trees. The cost 
of the experiments is borne by the owners, the Imperial 
Department supplying scientific advice and assistance to 
enable the experiments to be conducted on uniform lines. 

In the experiments with cacao carried on at the Botanic 
Station at Dominica, the most striking and profitable results 
have been obtained from the use of mulchings of grass and 
leaves; the gains have been phenoininal, and are such as de¬ 
serve the careful consideration of planters. At Dominica, the 
Curator has been successful in budding and grafting cacao on 
a commercial scale. One hundred grafted trees have already been 
established at the Botanic Station, and it is proposed to estab¬ 
lish experiment fields of grafted plants on some of the larger 
estates irl the island. 

The working of the cacao plots at St. Lucia is thus 
described by Mr. George S. Hudson:— 

‘These plots were each an acre in extent, situated on 
main roads, and were generally chosen on account of the 
neglected condition or the unhealthy appearance of the trees. 
The objects in view were to show that such trees could be 
restored to health and increased bearing by modern methods 
of culture, and to demonstrate what operations and what 
m&nures were to be depended upon for the improvement. It 
was hoped that these improved conditions would be noticed^ 



and would lead peasants and others to adopt sudi measures as 
would produce similar beneficial effects on their own property. 
Eight years ago such operations as manuring, forking, pruning, 
draining, and dean cultivation were almost unknown in St. Lucia 
and, in fact, many persons believed some, at least, of thc^e, 
to be injurious to the cacao. This has been changed as a result 
of the practical demonstrations furnished by these cacao plots, 
and on estates and peasant holdings enormously increased 
returns have been obtained by these means.’ 

Mr. Moore, the Agricultural Superintendent, adds as 
follows:— 

* The yield of cacao in St. Lucia from an estimated area of 
6,200 acres, now yielding, on an average, about 300 lb. of cured 
produce per acre, cOuld be trebled by means of high cultivation 
costing, on an average, from £5 to £6 per acre per annum. 
This means that from the present acreage the exports could 
in four or five years’ time, be raised from 0,500 bags (1005*6 
crop), worth (at 6d. per ^.) £47,500, to 28,500 bags, worth 
£142,500. In addition, the intrinsic value of the cacao proper* 
ties would be greatly enhanced.’ 

FRUIT INDUSTRY. 

The exports of fruit (chiefiy bananas) from Jamaica are 
steadily increasing. The demand for fresh tropical fruits in 
the EuropeatU markets would fully justify greater attention 
being paid to the development of the fruit industries of the 
West Indies. The value of the fruit exported from Jamaica 
during 1906-7 amounted to £964,781. The only other colony 
where fruit in any appreciable quantity is shipped is Trinidad. 
The value of the exports in 1906*7 was £4,682. 

The very promising banana industry started a few years 
ago at Barbados has almost disappeared, owing to the absence 
of suitable shipping facilities. A few bananas are still being 
exported. The value in 1906-7 was £718. It should be borne 
in mind that at almost any time a banana industry on 
a moderately large scale could be established at Barbados. 
Mr. Bovell is of opinion that at least 5,000 acres of rich lauds, 
capable of producing bananas at the rate of 600 bunches per 
annum, exist in this island. The value of these, if sold at a net 
profit of Is. per bunch in England, would be £150»000. It would 
be well, therefore, for planters in Barbados to bear in mind, 
that in addition to sugar and cotton, they have a third string 
to their bow in bananas, provided they can obtain suitable 
shipping facilities. Barbados bananas have a delicate flavour, 
and, in the English market, they are preferred to any other. 

Both Dominica and Grenada have, from time to time, 
arranged with the West India Committee for excellent exhibits 
of their fruit at the Shows of the Royal Horticultural Society 
ii^ London. In these islands also, as well as at St. Lucia, fruit 
industries of considerable value are capable of being established. 

value of fresh fruit (exclusive of limes)^ ehipp6d from 
Dominica in 1906 was £838. The exports of fruit from St. Lucia 
and Grenada were of the respective values of £554 and £266. 
There is a steady increase taking place in the planting 



budded oranges aud grape-fruit, and of the best grafted 
mangos in all parts of the West Indies. Improved varieties of 
pine-apples are being cultivated at Jamaica, Dominica, Grenada, 
and St. Lucia. The delicious mangosteen is regularly produced 
at Trinidad, Jamaica, and Dominica. 

COTTON INDUSTRY. 

The total area now under cultivation in cotton in the 
West Indies is over 24,000 acres. Of this, about 4,000 acres are 
under cultivation in what is known as ‘ Marie Galante ’ cotton 
at Carriacou and the St. Vincent Grenadines. The steady 
increase (in acres) that has taken place in the areas planted 
during the six years 1908-8 is as follows: 1903, 4,000; 1904, 
7,600; 1905, 11,288; 1906, 13,100; 1907, 18,166; 1908, 24,000. 

The following statement shows the amount of cotton and 
the value of lint and seed exported from the West Indian 
Colonies from January 1, 1902, to September 30, 1907 : — 


Year. 

Weight 
in pounds. 

Estimated 
value of lint. 

£ 

Estimated 
value of lint 
and seed. 

£ 

1902 

828,580 

7.366 

9,676 

1008 

897,541 

9,031 

11,878 

1004 

698,981 

26,930 

31,891 

1903 

1,122,800 

47,846 

68,290 

1900 

1,577,481 

69,092 

90,274 

9 months ended 
September 80, 
1907 

2,018,608 

172,204 

186,510 

Total ... 

6,138,981 

832,469 

393,514 


A* prominent feature of the season 1906-7 was the high 
prices obtained for the West Indian produce, owing to the 
falling off in supplies from the Sea Islands of South Carolina. 
The highest prices, viz., 2s. Sd, (64 c.) per lb. was obtained 
by the island of St. Vincent, an island that is evidently well 
suited 'for the production of the finer staples. The largest 
production in any single island was 852,408 lb. of lint, of the 
value of £72,826, shipped from Barbados. The estimated value 
of the lint and seed exported from the West Indies for ^e 
nine months ended September 30, 1907, was £186,510. For the 
six years 1902-7, the total amount of the lint shipped was 
6|188|981 Ib., while the estimated value of both lint and seed 
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reached £898,514, We may now regard the Sea Island cotton 
industry as well established in the West Indies. It is proving 
a valuable adjunct to the sugar industry, as the operations 
conveniently fall into line with the routine work of the sugar 
estates. 

In islands like St. Vincent, Montserrat, Nevis, and Tortola 
where sugar has practically disappeared, the cotton industry 
has been the means of bringing to them a return of compara¬ 
tive prosperity, and all classes, including the officers in 
administrative charge of their Government, are fully sensible of 
the altered conditions. Further, it may be mentioned that 
the picking of cotton gives light employment at remunerative 
rates to elderly men, women, and children, who have hitherto 
found it difficult to obtain the means of existence. 

The British Cotton-growing Association continues to afford 
valuable assistance in connexion with the cotton industry. 

The ginning factories now existing are fully able to deal 
with crops in each island. In many cases the factories are 
owned by private persons. At Barbados and Antigua, the 
central factories are worked on co-operative lines. The net 
profits earned by the Barbados factory during the last season 
enabled it to pay 12 per cent, on the capital invested. 

At St, Vincent, the central factory, in deference to the 
wish of the cotton growers is still being worked under the 
control of the Imperial Department of Agriculture. 

From the 20,000 acres now under cultivation in Sea Island 
cotton, it is not improbable that, with an average yield of 150 lb. 
of lint per acre and an average value of Is, 4d. per B)., the total 
value of the lint and seed will amount to about a quarter of 
a million sterling. In another five years, it would be safe to 
assume that the total value of the cotton industry to the 
West Indies will not fall far short of half a million sterling. 

In reviewing the very promising position of the cotton 
industry in the West Indies in a letter addressed to the 
Colonial Oflice, dated August 12 last, I stated as follows: 
‘While I rejoice to be in a position to report that a new 
industry of considerable value has become established during 
the last six years in the West Indies, it is incumbent upon me 
to place on record that the cotton industry, even when 
developed on a larger scale, cannot entirely take the place of 
the sugar industry, upon which the welfare and prosperity of 
so many of these colonies have hitherto depended. There is no 
doubt that in the smaller islands, where the cultivation of 
sugar has almost disappeared, cotton will continue to prove of 
great value; but in colonies like British Guiana, which is 
apparently unsuited to the cultivation of Sea Island cotton, 
and at Barbados, Antigua, St. Kitt’s, and Jamaica, where sugar 
and cotton can, with advantage, be cultivated on the same land 
as alternate or rotation crops, the decay of the sugar industry 
would throw back the general prosperity to such an extent as 
to counterbalance the good results ari&iug from the develop¬ 
ment of other industries.’ 



LIMB JUICB INDUSTRY. 

Very valuable iuformation in connexion with the Lime 
Industry in the West Indies was contributed in the papers 
prepared for the Jamaica Conference. (West Indian Bulletin 
VoL VIILpp. 167 72.) 

The total value of lime products exported from the island 
of Dominica during the year 1906 was £55,174. The exports 
of lime products from Montserrat during the same period were 
£6,888. The exports from Jamaica Were of the value of £8,009, 
and from Trinidad £982. 

A syndicate of British capitalists has obtained a grant of 
1,500 acres of land in British Guiana at Agatash on the 
Elssequebo River for the purpose of establishing a lime 
industry. There is no reason why success should not attend 
an intelligent effort in this direction, especially as lime trees 
are known to flourish in various parts of British Guiana. 

The need for improvement in the quality of West Indian 
concentrated lime juice has long been under consideration. 
As stated by the Hon. J. C. MacIntyre, it has been pointed 
out that the great difference between the price of Sicilian 
and West Indian concentrated juice, amounting usually to 
about £3 per hogshead, is very largely due to the indifferent 
preparation of the latter, as it usually contains large 
quantities of pulp and foreign matter and carbonized 
juice, due to excessive concentration. 

Mr. Macintrye has demonstrated, that where the juice 
is allowed sufficient time to settle and properly clear, au 
increase in price, equal to about SOs. per hogshead may be 
obtained for the concentrated juice. This would be equal to 
a net gain of 288., after deducting discount and changes, based 
on the value of the product. 

Citrate of lime is now becoming one of the regular articles 
of export both from Dominica and Montserrat. It is evident 
that by preparing concentrated juice of high quality and the 
manufacture of citrate of lime, the value of the products of 
the lime industry in the West Indies can be considerably 
increased. 

In order to assist lime planters to obtain reliable data in 
regard to the advantages likely to arise from the preparation 
of citrate of lime as against concentrated juice, the Imperial 
Department of Agriculture communicated with representative 
firms in Europe and America with the result stated below. 

The opinion of one of the largest buyers of citrate of lime 
in the United States was 

* Citric acid contained in citrate of lime sells at a higher 
price than that contained in concentrated juice. We would 
give preference to citrate as against concentrated juice, and 
the tendency is strongly set in that direction, and will remain 
sa We consider the saving in making citrate to be at least 10 
per cent.’ 
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A British iirm dealing largely in citrate of lime held 
a similar opinion:— 

‘ Citrate of lime is preferred to concentrated juice by 

acid makers. A higher price is paid for citrate of lime 

than for juice, and there is a considerable saving in freight, 

casks, and loss by leakage. There is no chance whatever of 

the demand for citrate of lime falling off and returning to con¬ 
centrated juice. We believe that more citric acid can be saved 
in making citrate than in making concentrated juice. The 
demand for citric acid averages about 6,000 tons of citrate per 
year, of the value of over half a million sterling.* 

In a ])aper prepared by Dr. Watts (Weal Indian Bulletin^ 
Vol. Vlll, pp. 167-72) information is given in regard to tJie 
construction and ecpiipmeiit of a factory for the manufacture 
of commercial citrate of lime, with plans for a factory capable 
of dealing with a crop of about 12,000 barrels of limes, equiva¬ 
lent to about 100 casks of concentrated juice. 

A pamphh't entitled ‘ The A. B. C. of Lime Cultivation,’ 
dealing also with the manufacture of concentrated juice and 
citrate of lime, is now in preparation by the Imperial Depart¬ 
ment of Agriculture. 


niVK INDUSTRY. 

Reference has already been made to the I’emarkable 
development of the Rice Industry in Britisli Guiana. The 
following ligures will show the pi’ogress in recent years: - 





Yield. 

Period. 

Ilaiiifall in 
inohe». 

Acreage. 

Paddy, tons. 

E(]uh 1 to 
rice, tons. 

1898-9 

49 03 

0,477 

6,374 

4,653 

1902-3 

94-48 

10,028 

16,522 

12,138 

1906-7 

112-79 

20,567 

40,472 

30,152 


From the returns published, it would appear that whilst 
seven years ago the imports of rice into British Guiana weie 
a little over 25,000,000 lb., last year they had fallen to 6,000,000 lb., 
showing that during a comparatively short period, the ijnports 
had shrunk more than 75 per cent. It is stated that altliough 
a considerable revenue may have been lost by the falling away 
in the imports of rice, this has been practically made up by the 
larger imports of other commodities. British Guiana is now 
in a position not only to produce rice to meet its own 
con.sumption, but also to export to other West Indian colonies, 
and to French and Dutch Guiana. The first rice exported from 
British Guiana amounted to 10,500 lb. in 1902-3. Last year, the 
exports amounted to 3,474,512 lb, of the value of $89,078 (£18,558). 
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Hice is also beingr cultivated to some extent in Trinidad, 
Jamaica, and St. Lucia, but the exact figures are not available. 
It is hoped that further information in regard to the rice 
industry of British Guiana will be presented by the representa¬ 
tives from that colony. 


COCOA-NUTS. 

The chief areas occupied with cocoa-nut plantations are at 
Jamaica, Trinidad, and British Guiana. The exports for 1906-7 
were as follows:— 


Colony. 

Quantity. 

Value. 

£ 

Jamaica . 

7,092,298 

28,369 

Trinidad 

13,089,937 

40,500 

British Guiana . 

49,990 

149 

Total . 

20,232,225 

69,018 


Prom the fact that high prices liave been ruling lately for 
fresh cocoa-nuts, it 'would appear that there is a Avorld’s shortage 
in this coin mod ity—probably due to drought and disease. 
According to information from Jamaica, tlie cxjiorts from April 
1, to November 2, 1907, amounted to 8,706,128 nuts. The prices 
on the spot on November 22 were IIds. per thousand. 

The area in cocoa-nuts at British Guiana is probably about 
7,400 acres. It is pointed out by the Board of Agriculture that 
‘neglect and over-crowding’ are iiroductive of poor returns, as 
well as the prevalence of disease. 

The diseases of cocoa-nuts have been carefully investigated 
by the Imperial Department of Agriculture and the services 
of the Mycologist were loaned to Trinidad in order to study 
the diseases in that colony. Specimens of diseased plants from 
British Guiana have also been carefully examined. Similar 
diseases occur also in Jamaica and to a very serious extent in 
Cuba. 

Provided the diseases rof(*rred to are kept in check, there 
would appear to be favourable openings for extending the 
area under cocoa-nuts in the West Indies and British Guiana. 
It might be recommended, subject to the conditions existing 
locally, to plant cocoa-nuts generally ,in the lowlands and 
along the banks of rivers in British Guiana. Some districts in 
Trinidad are evidently well adapted for growing cocoa-nuts, 
preference being given to areas where disease has not yet 
shown itself in a virulent form. If high prices continue, this 
would justify more attention being devoted to cultivation, 
as well as to the control of diseases. 
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RUBBISR INDUSTRY. 

Interesting information in regard to the extension of 
Rubber cultivation in the West Indies was prepared for the 
Jamaica Conference ( West Indian Bulletin, Vol. VIII, pp. 191- 
204). 


At Trinidad, some thirty-three estates are now engaged in 
the industry, and tlie total number of trees planted is estimated 
at 300,000. Rubber is being exported from Trinidad and Tobago 
in fairly large quantities. In recent account sales, Ss, 2d. was 
obtained for scrap and is, 3d. for Castilloa sheet rubber. At 
Tobago, scrap rubber realized 48. per fl)., wliile prepared sheet 
rubber obtained from 58. to 58. 3d. per ft). A recent shipment 
from Louis D*Or plantation in Tobago consisted of 1,200 lb. of 
commercial rubber. 

Mr. Hart reports that Castilloa trees have done well in all 
parts of Trinidad; and appear to suit the conditions of soil and 
climate. Eight or ten estates are now planting trees of the 
Para rubber (Hevea), The Lagos silk rubber [Funtumia) is also 
being planted at Trinidad. Mr. Hart reports that specimens 
of rubber taken from Funtumia trees six and a half years old 
were valued in 1903 at 2d. to 3d. per ft), less than Castilloa. 
Trinidad exports but little, if any, balata, although the balata 
tree is inaigenous to the colony. 

A good deal of attention has been devoted to the develop¬ 
ment of a rubber industry in British Guiana. Several conces¬ 
sions for land for planting rubber have been applied for. The 
late Dr. Carl Bovallius was of opinion that along the banks of 
the Essefjuebo above Bartica, along the Cuyuni and Mazaruni 
and in many places on the Upper Demerara River, large planta¬ 
tions of Hevea brasiliensiH and Castilloa elastica could be 
successfully established. He also recommended the planting 
of the indigenous species of Sapium as ‘ extremely hardy and 
quick-growing, and likely to give- good returns jtwo or three 
years earlier than the Castilloas, and three or four years earlier 
than the Hoveas.’ A number of rubber trees are under experi¬ 
mental trial at the Onderneeming Farm School. The Combined 
Court has voted the necessary funds for the upkeep of 
a Rubber Experimental Station at Isorooroo in the north-west 
district. 

There are about 300 Castilloa rubber trees in the island 
of St. Lucia ranging from eight to twelve years of age. Also 
a large number of trees has been lately planted. Some of the 
older trees have recently been tapped with satisfactory results. 
In January 1906, rubber from St. Lucia was valued at 58. per ft), 
in London. On Errard estate, 105 Castilloa trees growing 
among cacao were tapped by Mr. Hudson in August 1906 and 
February 1907. About eighty of the trees were thirteen years 
old and the rest about nine years old. In the first tapi)ing of 
105 ti'ees, 39| ft), of cured rubber were obtained, yielding a gross 
return of £7 138. Id. In the second tapping of 105 trees in 
February 1907, the gross yield was £i l8. 5d. The average 
return from the two tappings per tree was at the rate of 9^ oz. 
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cured rubber, yielding a net profit of per tree, making 

a total of £4 lie. 10|d. for 105 trees. 

At Dominica, Castilloa is also regarded as the best rubber 
tree for cultivation in that island. The tree grows well and 
it can be depended upon to yield good rubber in eight or ten 
years from the time of planting. The Lagos .silk rubber tree is 
attacked by black blight, and in other respects it is not regarded 
as quite so satisfactory as (Jastilloa. A few xjlants of Hevea have 
lately been introduced with the view of testing the suitability 
of the conditions at Dominica. 

TOBACCO INDUSTRY. 

Mr. Fawcett was good enough to prepare an interesting 
account of the Tobacco Industry at Jamaica (West Indian 
BaUeHn,yo\. VIII, pp. 209-28). The industry in that island 
is practically the only successful tobacco indu.stry existing in 
any of the British West Indian Colonies. This is remarkable, 
as the headquarters of tobacco growing are in the neighbouring 
i.sland of Cuba, and it has been shown over and over again, 
that suitable conditions for growing fine tobacco exi.st in 
Trinidad, Barbados, and the Windward and Leeward Islands. 

The exports of cigars from Jamaica for the year 1905-6 
were 40,325 lb. of the value of £20,312; of tobacco leaf, 6,554 It), 
of the value of £246, and of manufactured tobacco, 11,261 lb. of 
the value of £1,251; the total being £21,809. 

Experiments linve been carried on at St. Kitt’s both with 
shade-grown and sun-growii tobacco. A plot of J acre 
produced shade-grown tobacco for wrappers weighing 69 S)., 
i.e., at the rate of 552 It), per acre. The sun-grown tobacco yielded 
at the rate of 820 Ib. per acre. The crop of the latter was 
disposed of locally at the rate of 1«. 2d, to Is. 3d. per Ib. 
Mr. Shepherd reports: ‘The experiments carried on this year 
(1906-7) have been successful so far as the yield per acre is con¬ 
cerned, and every precaution has been taken to guard against 
the defects of last year. With respect to the local market, 
a ready sale can be had for leaf tobacco at the rate of 4 B). for 
$1*00; and as 170 ib. cured tobacco have been obtained from 
a little over J acre of laud, equal to 800 lb. per acre, the gross 
proceeds would be at the rate of about £40 per acre.’ 

A small proprietor at St. Vincent has for some time pro¬ 
duced icigars of fair average quality. These are in use in the 
island and are well spoken of. Nothing has recently been 
heard of the tobacco industry in Trinidad, 

I recommend those interested in tobacco growing to study 
carefully Mr. Fawcett’s i)aper above referred to. 

It is propofsed to appoint a Committee of this Conference 
to discuss the prospects of tobacco growing and to advise 
whether the services of an expert from Cuba or Florida would 
be likely to be of advantage in assisting local offiaers in over¬ 
coming some of the difiiculties that hitherto have been met 
with. 
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DISTRIBUTION OF ECONOMIC PLANTS. 

An important service rendered by the various botanical 
and experiment stations in the West Indies is in raising and 
distributing economic plants for the purpose of extending the 
areas under cultivation in sugar-cane, cacao, limes, coffee, 
spices, grafted mangos, budded oranges, cocoa-nuts, rubber, 
and timber trees. They also serve to raise the quality and 
yield of the crops by introducing new and more productive 
varieties. An approximate estimate of the quantity of plants 
distributed during the year 1900-7 is 541,900. These plants are 
usually distributed at cost iirice, and thus membeis of the 
planting community are placed in an advantageous position in 
extending the cultivation of the older staples, and in starting 
new ones. The largest number of plants distributed in any 
one colony was 189,200 at Jamaica. This was followed by 
136,052 at Trinidad, and 83,505 at Dominica. 

As showing the enormous scale on wliieh improved sugar- 
canes are distributed, it is on record that, in one season, 198 
mule cart-loads of seedling and other canes from the areas in 
sugar-cane experiments attached to the Botanic Station at 
British Guiana were distributed in that colony. At Jamaica, 
45,905 cane tops and cuttings were distributed, while at Grenada 
4,850 plants of D. 95 were disposed of. At Barbados, the 
number of cane tops and cuttings supplied to plantations in 
the island and shipped to the iieiglibouring colonies has been 
on a considerable scale. 

I believe no greater service could be rendered to the cause 
of agriculture in these colonies than by the liberal and 
systematic distribution of improved varieties of canes, fruit 
trees, and other economic plants. This work has been in active 
operation for many years, and it deserves to be extended in all 
possible directions. 

ANIMAL INDUSTRIES. 

Considerable attention is being devoted to the improve¬ 
ment of horses and cattle, and also of small stock kept by the 
peasantry. Jamaica may be regarded as the headquarters for 
horse breeding in the West Indies. The importation of 
thorough-bred horses from England into Jamaica was begun in 
1752, and has been continued to the present time. Thorough¬ 
bred is regarded a.s the best strain suited to Jamaica ; heavier* 
and coarser breeds are stated not to have been successful. 
There are good prospects in Jamaica for breeding i)olo ponies. 
Good mules are also raised in the island. 

At Trinidad and Tobago, the Government Stock Farms 
have been maintained for many years. In addition to supply¬ 
ing local requirements, the neighbouring colonies have also 
been able to obtain good Mysore and other cattle, as well as 
sheep, pigs, poultry, etc. 

The Board of Agriculture at British Guiana smee its organi*- 
zation has paid special attention to the introduction of pedigree 
stock, including stallions, a jack donkey of Spanish breed, 
Shorthorn bulls, half-bred Guernsey bulls, Holstein cows, 
Zebu cows^ Shropshire rams, Berkshire sows^ and poultry. 
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At the small stock farm attached to the Agricultural School 
at St. Vincent there is a thorough-bred horse, * Beau II,’ (dark 
bay, 16 hands), a fine thorough-bred Ayrshire bull, an Aryshire 
grade cow, and a Barbados cow. 

A moderately large stock farm, with a number of useful 
animals, is attached to the Lunatic Asylum at Barbados. It 
has lately been decided, on the recommendation of the Agricul¬ 
tural Society, to import a jack donkey. 

The Agricultural Society at St, Lucia has done useful work 
in introducing animals to improve local breeds. The Stock 
Farm at Skerrett’s, Antigua, has now been closed and the 
animals disposed of. 

The future efforts of the Imperial Department of Agricul¬ 
ture are proposed to be confined to offering a bonus in the 
smaller islands for the introduction of a limited number of 
pedigree animals under conditions that will ensure that the 
animals are of a suitable character, and that their services are 
available to the public generally. A sum of about £200 per 
annum may be expended in this manner. 

It is satisfactory to learn that there have been no recent 
outbreaks of anthrax or other disease amongst animals during 
the past year. The efforts of the Imperial I)ej)artment of 
Agriculture in dealing with anthrax at St. Vincent are 
being continued on satisfactory lines. About 3,000 animals 
have been successfully inoculated and the number of deaths is 
gradually decreasing. A report prepared by the Government 
Veterinary Surgeon at St. Vincent has recently been 
published. 

Interesting introductions made by the Imperial Depart¬ 
ment of Agriculture consist of two Punjab goats, landed at 
Barbados in June 1906. The survivor of these has pi^oved 
most useful in improving the local breeds. The .progeny are 
of a most promising character and readily command good 
prices. 

In September 1907, four ram sheep were introduced from 
West Africa. One of these rams measures 33i inches at the 
shoulder and weighs 140 ft). All the animals are of the woolless 
breed of sheep described in the West Indian Bulletin, (Vol. IV, 
p. 187). They are hardy and well suited to West Indian con¬ 
ditions. They are also regarded as the most profitable of any 
of the mutton breeds. The flesh is of excellent quality and 
much appreciated in the West Indies. 

AGRICULTURAL LOAN BANKS. 

It is deserving of mention that the only Agricultural Bank 
established by law for issuing loans to members of the plant¬ 
ing community is that recently established at Barbados. 
Particulars in regard to ‘ The Sugar Industry Agricultural 
Bank * will be laid before the Conference by the Hon. F. J. 
Clarke, C.M.G. 

An Act (No. 4 of 1907) to regulate advances in aid of the 
Cotton Industry has been in force in the Leeward Islands, 
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Latterly its operations have been confined to Montserrat, 
Nevis, and Anguilla. The advances were made to large and 
small estates. In most cases, however, the borrowers were 
persons of small means. A study of the experience gained in 
this instance would be useful in pointing out some of the diffi¬ 
culties to be avoided in any similar scheme in future. With 
this object in view, I propose to invite Dr. Watts, who for 
some time was in charge of the cotton loans in the Leeward 
Islands, to make a brief statement at this Conference. 

It is also interesting to add that Co-operative Loan Banks 
for peasants are being continued in Jamaica, the money for 
loans being provided by deposits made by the people them¬ 
selves. Mr. Fawcett reports that several banks have been 
started and that at least twc) of those are in operation, viz., the 
Trinity Ville Bank and the Christiana Bank. A paper on the 
latter was presented by the Revd. W. Turner at the Jamaica 
Conference (West Indian Balleiin, Vol. VIII, p. 250). This 
Bank commenced to make loans to its members in May 1906, 
and on December 31, 1006, eight loans had been made, one of 
which had matured and had been repaid: were out on loan. 

With a membership of twenty-live, the income for the year was 
£28 6>f. ; the total funds of the Bank were £57 Ss. 3d. The 

Chairman congratulated the members on the very satisfactory 
character of the first report. It was considered very satisfac¬ 
tory that the Bank had now nearly £60 to its credit and that 
it was .steadily increasing. The loans made during the year 
had been for tlie ])urchase of stock and land, and for improving 
cultivation. 

It may be suggested, with the view of meeting the require¬ 
ments of small rice growers in British Guiana, that advances 
might be made on the lines of the cotton loans in the Leeward 
Islands, or efforts made to start Co-operative Loan Banks on 
the lines of those at Jamaica. In regard to the latter, it is 
important to bear in mind that each bank should deal with 
a limited area, so that those who advance the money are im¬ 
mediately ill touch with the borrowers, and can judge for them¬ 
selves as to the manner in which the money is applied. 

AGRK’ULTURAI. SHOWS AND EXHIBITIONS. 

Successful agricultural shows continue to be held in the 
various colonies, and they are exercising a beneficial influence 
in drawing greater attention to the better cultivation and 
preparation of produce, and to improvement in the breeding of 
horses, cattle, and small stock. They also serve to bring into 
prominence the distinctive productions of eacli colony. 

In addition it is gratifying to record that increased impor¬ 
tance is now attached to the display of West Indian products at 
exhibitions in the United Kingdom and in Canada. In con¬ 
nexion with the former, this Conference would desire to 
acknowledge the valuable services rendered by the West India 
Committee in London and its indefatigable Secretary. The 
Canadian exhibitions last year were exceptionally successful. 
They have been the means of bringing before the people of the 
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of these colonies. 

A Permanent Exhibition Committee now exists in every 
colony and these Committees are provided with funds so that 
they are enabled to take prompt and effective steps to get 
exhibits together and, what is of equal importance, to send with 
them attractive literature containing a description of the 
colony with notes on the commercial products in each case. 
In these days, we cannot wait until produce is asked for. We 
must take advantage of every opportunity to let people know 
what we can supply, and establish a reputation for produce 
of the character and quality required. 

PRIZK-HOU)INa SCURMRS. 

A Prize-holding Scheme which has been in operation in 
Jamaica foi* many years is regarded as most valuable. It is 
also of great assistance to the Agricultural Instructors in 
enabling them to show practically how effect may be given to 
their recommendations. The scheme is for the encouragement 
of the cultivation of peasant holdings, and it also takes the house 
and sanitary conditions into account in the awards made. Only 
persons holding not more than 20 acres of land are allowed to 
compete, and the residence must be on the land entered for 
competition. Fifteen ])rizes are offered in each parivsh and they 
range in value from £i to 9s. The judging is conducted on 
a system of points as follows: Permanent crops, 80 points; 
catch crops, 15 points; fences, gates, and general condition of 
the holdings, 15 points ; live stock, 20 points ; house, 10 points ; 
sanitary conditions, etc., 10 points. Referring to the parish of 
St. Ann the Judges state: ‘We desire to congratulate the 
Agricultural Society on the wonderful response to their efforts 
to improve small holdings as manifested in the preparations 
and improvements in the holdings submitted for inspection. 
We feel sure that in no other way could such improvement, 
such interest, and such an amount of labour be excited, with 
the expenditure of so little money.* 

The Board of Agriculture at British Guiana has arranged 
for prizes to be offered at Farmers’ Competitions as follows : 
(a) plots of ground provisions of not less than 1 aci^e ; (b) plots 
of coffee cultivation containing not less than forty trees; (c) 
plots of fruit cultivation of at least I acre and of not less than 
six varieties of fruit trees; (d) plots of cane cultivation of not 
less than 1 acre. At a meeting of the Board of Agriculture 
held on* March 27, 1907, the sum of $120 was contributed 
towards the Farmers’ Competition on the East Coast between 
Buxton and Mahaica. 

A Prize-holding Scheme for encouraging greater attention 
belnir devoted to the cultivation of small cacao plots in the 
colony of Grenada was started in 1904. The Judges in their 
report for 1906 stated that the extension of the Prize-holding 
Scheme was likely to be most beneficial in improving peasant 
holdings and deserved the warm support of the Government. 
The scheme is now being extended to two parishes in Grenada 
and the prospects are most promising. 
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At Barbados somewhat similar results have been obtained 
by the institution of Peasants’ Exhibitions, which have been 
successfully carried olit under the aust>ices of the Imperial 
Department of Agriculture during the last seven years. It is 
hoped that these peasant shows will now bo continued by 
contributions from local funds. 

I regard these prize-holding schemes and peasant exhibi¬ 
tions as most valuable agencies for improving the general 
condition of the holdings of small projirietors, and I heartily 
recommend them for general adoption. If properly organized, 
the actual cost should be comparatively small. A sum of £50 
would be sufficient to start a prize-holding scheme in a fairly 
large district or to provide prizes for a peasants’ show in any of 
the Windward or I^eeward Islands, and Barbados. The essential 
point is that whichever jilan is adopted, it should be adapted to 
local conditions. 

AOmCUT.TURAL RDUOATION. 

This is an important subject to be discussed at this 
Conference. It is impossible within the limited time at my dis¬ 
posal to present more than a brief sketch of the efforts that 
have been made in this direction. 

The teaching of agriculture in Elementary Schools has 
made fair progress at Jamaica. In 1900, only six schools 
received special grants, amounting to £»32, for teaching agri- 
<*nlture. In 1900, the number of schools had increased to 
ninety-two, and the special grants to £227. The annual 
courses of instruction in theoretical and practical agricul¬ 
ture given to the teachers at the Mico Training College have 
been continued. These courses last for a month, and the annual 
attendance has usually been about sixty. 

At Bi'itish Guiana, three Government school gardens have 
been established at Georgetown. In addition, it is reported that 
tlie managers and teachers of over fifty schools liave started 
small gardens in tlieir own districts. These latter are earning 
about 80 per cent, of the small grant offered under the Code 
Regulations. 

In Trinidad during the last year, 203 schools were examined 
in practical agriculture. Steady progress is reported from all 
parts of the island. The formation of school gardens is 
hindered by the want of suitable land, and by other difticulties. 
Five horticultural school shows are annually held in Trinidad 
and Tobago. 

At Grenada, agricultural education in Elementary Schools 
appears to have declined during the last two years and nothing 
worth mentioning is being don© at present. Matters are 
practically at a standstill ^so in the Elementary Schools at 
St. Vincent. Moderate progress is reported from St. Lucia. 

At Barbados, forty-one boys’ schools and three girls’ schcwJs 
presented children at the annual examinations in Object lessons. 
About one-third of these had school gardens or showed plants 
under cultivation in pots or boxes. It is stated that the school 
gardens are decidedly better managed than before and the 
number has increased to twenty-one. The school exhibits at the 
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Peasant Exhibitions reached a higher standard than at previous 
shows, and evinced great care and attention on the part of the 
children. 

At Montsenat, five school gardens have been started and 
it is reported that very good results have been obtained in the 
cultivation of various kinds of vegetables. Theoretical instruc¬ 
tion is also given in school hours. 

At Antigua, efforts have been fairly successful in introduc¬ 
ing and encouraging the teaching of agriculture and the 
formation of school gardens. So far school gardens have not 
been successful at St. Kitt’s. On the other hand, at Nevis, 
school gardens have had greater success, and at the Agricultural 
Shows the schools have always been well represented. 

The Agricultural Training Schools at St. Vincent, St. Lucia, 
and Dominica, where selected boys from fifteen to eighteen 
years of age are boarded and taught for a period of three years, 
have clearly demonstrated the value of such training in raising 
the standard of cultivation, and in spreading sound knowledge 
as to the treatment of cultivations. About seventy boys trained 
at these schools have already obtained employment as foremen 
and overseers, or are otherwise engaged in Agricultural work. 

Agriculture in secondary schools and colleges is making 
steady progress in Harrison College, Barbados, at Queen’s (Col¬ 
leges at British Guiana and Trinidad, and at the Jamaica 
College. The number of boys who have passed through the 
agricultural classes at Harrison College during the years 1902-7 
inclusive, is seventy-two. Of these eighteen have been awarded 
the Certificate of Proficiency in Agricultural Science and four 
more boys will probably receive the Certificate when the 
results of the Cambridge Examinations are known. 

In 1903, the teaching of chemistry, botany, and agri¬ 
cultural science was introduced into the curriculum of Queen’s 
College, British Guiana. Mr. E. W. F. English is the Lecturer, 
and considerable interest is being manifested in this branch of 
knowledge. Pupils of the Queen’s Royal and St. Mary’s Colleges, 
Trinidad, are given instruction at the Government Laboratory 
by the Professor of Chemistry and his assistants in agricul¬ 
tural science, including elementary chemistry and botany. 
At Jamaica, pupils of the Jamaica College are enabled to make 
use of the Government Jjaboratory. During the past four 
years, praiseworthy efforts to carry out a scheme of higher 
agricultural instruction in Jamaica have been made at the 
Government Laboratory, with the assistance of the Lecturer in 
Agriculture, the Assistant Superintendent of the Experiment 
Station, and the Science Master at the Jamaica College. 
Seven students attended the course of study in Agricultural 
Science during the year ended March 81, 1907. Of these, five 
presented themselves for the Diidoma Examination of the 
Board of Agriculture and were all successful. Professor J. P. 
d’Albuquerque, of Barbados, who examined, reported favourably 
upon the work sent in. 

Agricultural science is also taught at the Grammar Schools 
at Antigua and St. Kitt’s by competent masters, and scholar¬ 
ships are being provided by the Imperial Department of 
Agriculture, 
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The issue of literature relating to agricultural subjects in 
all parts of the West Indies still continues. The Bulletin of 
the Department of Agriculture at Jamaica and the Journal of 
the Jaynaica Agricultural Society maintain a high place amongst 
such literature. I would also mention the quarterly Bulletin 
issued by the Botanical Department at Trinidad, and the 
Proceedings of the Trinidad, Grenada, and Dominica Agri¬ 
cultural Societies. The first number of a (piarterly publication 
entitled The Journal of the Board of Agriculture of British 
Guiana has lately been issued. 

The Imperial Department of Agriculture has continued the 
publication of the fortnightly Agrwultural Nnrs (Vols. I to YI.), 
and the quarterly scientific journal, West Indian Bulletin 
(Vols. I to VTII). 

In addition, the following Foolscap Progress Reports 
have been issued : — 

‘ Report of the Agricultural Work carried on at Barbados 
for the season 1904-6 Parts I and II, Manurial Experiments, 
Part III, Varieties of Sugar-cane.’ 

* Report on Experiments conducted in the Leeward Islands 
with Sugar-canes in the season 1005-7Part I, Varieties of 
Sngar-<»ane. Part II, Manurial Experiments.’ 

The following numbers of the Pamphlet Series have been 
issued: - 

(44) ‘Seedling Canes and Manurial Experiments at 

Barbados, 1004-0.’ 

(45) ‘ A.B.C. of Cotton Planting, ’ New and Enlarged 

Edition. 

(10) ‘Seedling and other Canes in the TiPoward Islands, 
1005-0. ’ 

(47) ‘ Manurial Experiments with Sugar-cane in the 

Leew'^ard Islands, 1005-6. ’ 

(18) ‘ Hints for Schoed Gardens. ’ 

(40) ‘ Seedling Canes and Manurial Experiments at 
Barbados, 1005-7. ’ 

Also the following Leaflets : ‘ The Treatment of Anthrax,’ 

‘ The* Treatment of the Cotton Worm, ’ ‘ The Scale Insects on 
emotion, ’ ‘The Useful Timber Trees of Dominica.* 

The following Annual Progress Reports (with illustrations) 
on the Botanic and Experiment Stations have Ix'en issued, viz : 
Virgin Islands; Grenada; St. Kitt’s-Nevis; St. Lucia; Dom¬ 
inica (in the press); Montserrat (in the press). Also a Rcj)ort 
of the Veterinary Surgeon at St. Vincent, and a Handbook of 
the West Indies for distribution at the Canadian Exhibitions 

A new and enlarged edition of ‘ Nature Teaching,’ forming, 
an illustrated volume of about 240 pages, is in the press, and 
will shortly be issued. 
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. SUMMART. 

This is a brief review of the position and prospects of 
agricultural efPort in the West Indies during the last few years. 
Theonain object has been to uplift the West Indian Colonies 
into the view of one another and into the view of the Mother 
Country and Canada and of capitalists and markets everywhere. 
Many of the facts brought forward will be supplemented in 
fuller detail by information to be laid before the Conference 
by those who have taken so active a part in the work. In 
estimating the results of previous Conferences, I believe we 
are justified in regarding gatherings of this character as of the 
greatest possible value in organizing our efforts and maintain¬ 
ing them on uniform lines so as to produce the best results. 
There is now harmony of action and sympathetic interest 
taken in agricultural matters in all portions of these colonies. 
The West Indies have shown that they are capable of steadily 
responding to a scientific ultilization of their resources. They 
have also fulfilled the reasonable hopes that have been entertain¬ 
ed in regard to the possibility of improving old and the 
successful development of new industries. Twenty-four years 
ago, in a paper read before the Royal Colonial Institute, 
I endeavoured to place before the English people reasons for 
believing that there was even then a prospect of the West 
Indian Colonies entering upon a more prosperous career. 
Pour years later, in an address delivered before the rA>ndon 
Chamber of Commerce, I expressed confidence—a con¬ 
fidence in which I have never wavered—that there was 
a hopeful future before these colonies and that it was within 
the power of the people themselves to realize that future and 
to bring back something of the former affluence of the West 
Indies. 

Since then, we have gone far and ^done things.’ We 
have interested one of the largest manufacturing industries in 
Great Britain in our welfare. We have been told ‘that if it 
had not been for the fine Sea Island cotton produced in the 
West Indies during the past few years, it is probable that 
a good many of the mills in Lancashire using the finer grades 
of cotton would have been obliged to work short time owing 
to the scarcity of the raw material.’ 

Still more recently, we have attracted the attention and 
warm sympathy of our vigorous and thriving kinsfolk in 
the Dominion of Canadoi, and there are possibilities in that 
direction also that may be pregnant of good to the West 
Indies. 

A strong pull and a long pull should enable us to overcome 
many of the difficulties that now confront us. We would thus 
place the West Indies in the way of taking full advantage 
of the numerous and valuable resources which, as I have shown, 
are lying everywhere within their reach. (Applause.) 

The Hon. Forster M. Atj-eynb (Barbados): At the Agid- 
eulturai Conference held in Trinidad in the year 1905,1 alluded 
to the thirty-nine representatives as the thirty-nine articles. 
These thirty-nine articles I am told this year, have now expand¬ 
ed to eighty. I do not know bow to symbolize the numW of 
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eighty except to allude to the Eighty Club in London, and 
I do not think most of us would belong to that. I congratulate 
Sir Daniel Morris on the number of delegates who have 
responded to his invitation to attend this Conference. It 
shows that these distinguished men would not have come so 
many hundreds—in some cases thousands —of miles and incurred 
time, trouble, and expense to attend a Conference of this kind if 
they did not think it would result in some real and lasting 
good; and as this is the seventh time on which it has been 
held, we must take it for granted now, that the value of these 
Conferences has been proved. Therefore, 1 must repeat to you 
my congratulations. If there is any truth in the statement 
that ‘in the multitude of councillors there is wisdom,’ then this 
Conference of eighty members ought to be a very successful on 
indeed. I believe that it will be. I believe we have come here 
to work, not only during the arranged nice little excursions, 
and so on, but by sitting down here in this Conference room 
for solid work. You have given us in the progi*amme 
which I hold in ray hand a most ample bill of fare. I hope 
we shall approach it in a voracious spirit and swallow the 
whole thing. If we do that we shall have done a great deal, and 
I hope it will be of lasting benefit to the West Indies. You 
have given an exhaustive account of the industries of the West 
Indies and have taken us over all the points and facts which you 
think we ought to take hold of. That is to say, you have given 
us an account of the industries which you think may be most 
successfully developed, and which, if developed, by means of 
care and attention and improved appliances, may make each of 
those industries successful, and so restore the old prosperity 
of the West Indies on a renewed basis. We hope so too, and 
we hope that by the aid of these Conferences and by other 
means we may develop those industries successfully. It 
is no part of my business to traverse your statements, and 
at any rate it would be impertinent on my part to criticize 
them. J can only say as regards the sugar-cane experiments 
here in Barbados, of which an accoiint was given by Professor 
d’AlbiKiuerque and Mr. J. K. Bo veil at the Planters' Hall, 
Bridgetown, last Friday evening, that the progress that 
has taken place in the last three years is sufficient to develop 
hope in any one here. These experiments, although they 
have been going on many years, may be .said to be still 
in their infancy, because there is so much that remains 
to be, done. Already so much has been done that we see 
ourselves almost on the immediate prospect of developing 
seedlings, which, judging by the early promise if they give 
anything like what they ought to, should produce in 
the future—not a cane but canes—that should be a weapon 
Avith which we might be able to go on with confidence 
in the great struggle of Cane versus Beet. It is my 
humble part, to-day, merely to move a vote of thanks to you 
for your admirable a(ldre.ss which will i)ut new hope in 
us in the West Indies not only as regards the sugar-cane 
industry, but all those other industries to which you have 
alluded. J now ask this Conference to pass with entlmsiasm 
a vote of thanks to you for the lucid, admirable, and compre¬ 
hensive address which you have delivered to us. (Applause.) 



842 


The Hon. E. St. John Branch (Leeward Islands): It is 
with the greatest pleasure that 1 rise to second the vote of thanks 
to Sir Daniel Morris for the able and very interesting 
address delivered here to-day, and I do so with the greater 
pleasure and satisfaction as I am a representative of 
a colony which is deeply sensible of the benefits which have 
accrued to it owing to the presence in its midst of a well- 
equipped Department of Agriculture. The efforts of Sir 
Daniel Morris and his able lieutenants have been a conspicuous 
success in the Leeward Islands, and although it would be 
too much to say that to these efforts are due their promis¬ 
ing financial outlook, yet undoubtedly they have largely 
contributed to it. Isolated facts and the observations of 
individual planters, it seems to mo, are of little value in 
themselves, but when the work and knowledge of each 
individual is absorbed and correlated with that of others, 
we have a valuable aggregate Avhich brings about important 
and sometimes unexpected results. It is in this direction 
that the Department of Agricultuie has been conspicuously 
successful. Before I sit down, I may j^erhaps be allowed 
for a moment to touch on a more personal topic and to 
congratulate Sir Daniel on having so soon after the disas¬ 
trous events wliicli attended the Conference of last year 
in Jamaica succeeded in gathering around him so distinguished 
an assemblage as we see here to-day. That Conference in Jamaica 
opened with a most brilliant promise. It ended in a manner that 
some of us here too well remember. But we all re(*ollect the 
rare and brave optimism Avith Avhich Sir Daniel Morris then 
met what must have been to him a bitter disappointment, and 
Avhat must be a lasting disappointment to all of us. The 
qualities which enabled him to do that and tlie prenovei ance 
Avhich enabled him to retrieve the fallen fortunes of that 
Conference must command for him respect and admiration 
everywhere, arid not leirst in this old-established and very, 
very British colony in Avhich Ave have the good fortune to be 
present to-day. (Applause.) 

Sir Daniel Morris : It is hardly possible in the few’ 
Avords I address to you noAV, to adcipiately thank you for your 
kindness in responding to my invitation to come to this 
Conference, for the large gathering here to-day, and for the 
very kind words that have fallen from my friends Mr. Forster 
Allkynk and Mr. Branch. Of all the work of the Conference, 
this is possibly the most difficult part of my duty—that of 
adequately thanking you for the very cordial reception you 
give me and for the appreciation of my services in connexion 
with agricultural work in the West Indies. I have now for 
many years taken an active part in this Avork. I am more 
than ever convinced of the ultimate success of it. As Mr. 
Alleyne has told you, there is strong evidence that we are 
moving slowly, but surely, in the direction of improving the 
condition of the sugar and other industries in the West 
Indies. I Avill not detain you any longer- I have already 
occupied a very large amount of your time this afternoon— 
except to express again my deep appreciation of the kind¬ 
ness shown me. 1 would also as on former occasions 
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place on record my great indebtedness to my colleagues 
who are working with me in this island and in other 
I)arts of the West Indies. Also I desire to express my 
appreciation of the support I have received from those in 
authority in the various olonies and from the members of the 
Legislature and of the Board of Agriculture and Agricultural 
Societies. Wherever I go in the West Indies, I am received in 
the kindest possible manner. I ftnd also that the ofiicers of 
the Department are, without exception, receiving the warm 
support and the confidence of the people among whom they 
labour. In a few years more we shall find a perceptible 
change taking place in all parts of the West Indie®, and I look 
forward to the day when the West Indies will resume some of 
their former prosperity. (Applause.) 

I would add that the Conference will resume at 11 o’clock 
to-morrow morning. I ask the constant and regular attendance 
of every member of the Conference in order that we may 
be able to get through the large i)rogrammc of j)rocee(iings. 
There are many very interesting problems to be brought before 
you, and I trust befoi’e the Conference separates, we shall 
feel that we have got through a large amount of work, and 
that we have been able to place before the agricultural com¬ 
munities of the West Indies information likely to be of value 
to them. 

I would now invite you to accord to his Excellency your 
appreciation of his courtesy in coming here, and of the cordial 
manner in which he has welcomed you. 1 have found his 
Excellency most willing to help in the work of the Department 
of Agriculture, and his presence here to-day is further evidence 
of his kindness. 

I would mention that the proceedings of this Conference 
are open to the general public. We shall meet from day 
to day, and those gentlemen who are either resident in the 
island or visitors are welcome to come in and listen. I need not 
detain y^ou longer. 1 iiope to have the pleasure of meeting you 
in Conference to-morrow 

The Conference then adjourned until 11 a.m. on Wednesday. 

The programme of proceedings indicating the matters to be 
discussed on the subsequent days together witli advance copies 
and proof sheets of the papers to be read wore circulated 
amongst members. The subjects, however, were not necessarily 
to be taken in the order there given. 


ABSTRACT OF PROCEEDINGS. 

The regular business of the Conference was pi*oceedod with 
on Wednesday, January 15, at 11 o’clock. 

SITOAU INDUSTRY, 

The Prksidknt in a few opening remarks briefly referred to 
the experiments tiiat had been conducted throughout the West 
India Islands, and calle<l upon Professor J. B, Harrison, 
on behalf of British Guiana, to open the discussion on the results 
of ‘ Recent Experiments with Seedling and other Canes, to- 
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gether with Maniirial Experiments with sugar-cane in the 
West Indies/ 

•Professor Harrison reviewed the work that had been 
carried on at British Guiana u]> to the end of 1907 and submitted 
a limited number of his ‘ Progress Report in Agricultural 
Experiments for 1906-7/ It was vStated that 80,000 acres were 
occupied in British Guiana with varieties otlier tlian the Bourbon 
and that a very considerable proportion of the total sugar aiea 
of the colony was being cultivated in new seedling varieties. 
In 1899, about 550 acres were occupied by new seedling varieties 
in the colony. The opinion was expressed ‘ that there can be 
no doubt that it is advisable for cane farmers on the coast-lands 
to plant either D. 109, D. 145, D. 025, or B. 147 in place of the 
Bourbon, whilst farmers on the lighter river-lands should try 
D. 145 or B. 208. 

Reference was also made to the exi)eriments that had 
been commenced to incpiire into the effects of long-continued 
mauiirings of sugar-cane lands with sulphate of ammonia and 
with nitrate of soda, and whether better results would not be 
obtained by the substitution of one nitrogenous maniiro for 
the other. The results of the experiments sliow that the sub¬ 
stitution of nitrate of soda on nou-limed land for sulphate of 
ammonia, continuously apjjlied for fourteen years, was 
attended by a I'eductioii of the increased yield, due to the 
nitrogenous dressing from 12-1 tons to 10*3 tons, Avhilst the 
substitutiou of sulphate of ammonia for nitrate of soda on the 
‘ nitrate’ fields, increased the yield from S'G tons to 9*2 tons per 
acre. On limed soils, the substitution of nitrate of soda for 
sulphate of ammonia reduced the yields due to nitrogenous 
maiuiring from 11*8 tons to 8 tons per acre, whiLst the change 
of sulphate of ammonia for nitrate of soda on the nitrate ])lots 
practically did not affect the yield. These are the result of 
only one series of experiments, but the apparent ill-effects of 
long-continued nitrogenous manurings were far more noticeable 
when nitrate of soda had been continuously used than whore 
sulphate of ammonia had been, and indicated that on very 
heavy clay soils, under tropical meteorological c.onditions, the 
dc-floceulation caused by long-continued dressings of nitrate of 
soda is likely to prove more injurious to the soil than is the 
souriug action of sulphate of ammonia. The results also sug¬ 
gest that the injurious effects of nitrate of soda are moro 
luatked on limed land than on not-limed land, probably due te 
the liberation of free alkali in the soils during the de-floceu- 
lation caused by the nitrate of soda. Where soils, especially on 
the lighter lands of the colony, have been manured 
continuously for from thirty to fifty years with sulphate 
of ammonia, its souriug action may have become marked, 
aRd decreases in yields may have resulted therefrom. 
A cure for sourness lies in an apijlication of lime and not solely 
in changing the use of sulphate of ammonia to one of nitrate 
of soda. Manurial experiments with i)hosphatos showed 
results that confirm the conclusion arrived at, that if a heavy 
clay soil in British Guiana yields luore than 008 per cent, of 
phosphoric acid to 1 per cent, citric acid solution under con¬ 
ditions of continuous shaking for five hours, manuring with 
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phosphates in all probability will not produce commensurately 
increased yields of sugar-cane. Until recently, large quantities 
of slag phosphates were yearly imported, but, now, as the 
result of fourteen years’ field experiments, the planter is able 
by submitting a properly drawn sample of the soil, to which 
he contemplates applying slag phosphates, for analysis, 
to decide as to the advisability of such an application. 
Considerable economy has ensued from the adoption of this 
course, and this conclusion is au important one for the 
guidance of planters in British Guiana. Seedling canes have 
also been produced from arrows of the more promising varie¬ 
ties. At present, in addition to the seedlings obtained in 
1904, 1905, and 1906, there are 885 varieties of canes in 
cultivation on the Experimental Fields, of which 148 kinds are 
being experimented with on fair-sized plots. 

Hon. Francis Watts, adverting to the point brought for¬ 
ward by Professor Harrison in connexion with the acidity of 
the subsoil, said it was a matter which was deserving of 
further investigation. In Antigua there were large areas 
where saline water existed, which he believed was of a differ¬ 
ent character and brought about by different agencies than 
those referred to by Professor Harrison. Subsoil drainage, he 
thought, for Antigua, imixissible. 

Hon. B. Howbli. Jones, speaking as a practical planter, 
pointed out the necessity of planters co-operating with 
scientific men in carrying out experiments with new varieties 
of sugar cane, if the sugar industry of their colony was to reap 
the full benefit. One thing which the experiments conducted 
in British Guiana had taught the planters there was this: that 
they sliould be cautious in stating that a cane of a cer¬ 
tain variety was so much superior to a cane of another 
variety. A cane which suited one locality might prove 
a failure in another—conditions of soil and climate had always 
to be taken into consideration. 

In closing the discussion. The President observed that it 
was always to be borne in mind in connexion with the ex|)eri- 
ments carried on at the Botanic Gardens in British Guiana, that 
the soils were remarkably stiff, and the conditions existing there 
were such as possibly existed no where else in the West Indies. 
There were also great variations in the soil and conditions in 
different districts in British Guiana. Hence, it should not be 
a matter of surprise if a certain cane proved a failure in one 
locality and was regarded as the best variety in another. That 
being so, he did not think that Barbados, British Guiana, 
Jamaica, or Antigua was in any way prejudiced because 
a cane that gave good results in one colony did not yield 
high returns when planted in another colony. 

Professor J. P. d’Albuquerque (Barbados) followed, on 
behalf of Mr. J. R. Bovell and himself, with a paper 
dealing with the results of the experiments with sugar-cane 
carried on at Barbados to the end of the season 1905-7. 
He referred to the pamphlet, containing a summary of the 
results obtained on the experiments with varieties, which had 
recently been issued by the Imperial Department of Agricul- 
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ture, and which was in the hands of members of the Conference. 
Further and successful progress had been made in the direction 
of cross fertilization, with the object of producing seedling 
canes whose parentage (both male and female) were distinctly 
known, and an extended series of experiments has been 
inaugurated by Mr. F. A. Stockdalb, as outlined in the West 
Indian Bulletin (Vol. VIII, pp. 79-00), for the purpose of 
raising new varieties by hybridization. The experiments with 
seedling canes at Barbados showed that many seedlings gave 
indicated yields greatly superior to those given by White 
Transparent, the standai‘d cane, but it was stated that 
although it was not anticipated that such superior results 
would be shown by these canes when planted over larger areas, 
yet it was hoped that a large number of them would maintain 
a practical advantage in yield over that variety. By these 
experiments, the planters are enabled to decide what varieties 
are best suited to their different soils aud climatic conditions, 
but it must be left to the planters themselves to ascertain 
experimentally what canes they will plant upon a large scale. 
The fact that 8,000 acres are planted in seedlings in Barbados 
indicates that the planters are fully aware of the good qualities 
of these new’er varieties. It is also interesting to note that 
many Barbados raised seedlings have done exceptionally well 
outside the island. 

The manurial experiments indicate that a normal applica¬ 
tion of farmyard manure plus nitrogenous artificials is to 
be recommended, and that such manurial treatment gives better 
results than those given by additional applications of farm¬ 
yard manure to the normal quantity applied on the estates. 
The application of phosphatic and potassic manures had given 
varied results, and, in some instances, notable increases of 
yield were recorded. 

Mr. A. P. CowLBT (Antigua) mentioned that the manurial 
experiments at Barbados showed that artificials added to farm¬ 
yard manure gave increased yields, while the experiments at 
Antigua gave results which indicated that a normal application 
of farmyard manure was quite suflicient for the suecessfid 
growth of plant canes. Such differences as these indicated the 
necessity of having established reliable experiments in the differ¬ 
ent islands, and the results obtained showed the necessity of 
having a well organized Agricultural Department in their midst. 
Information was also asked for in reference to the difference of 
results obtained from seedling canes when planted at different 
periods of the year, and to the length of maturity of several of 
these canes. 

Professor d’Albuquerque briefly replied, and the 
President drew attention to the different periods taken to 
reach maturity in the cases of seedlings B. 208 and B. 147—the 
two canes instanced by Mr. Cowley. 


The following Committees were appointed:— 

Education CommitteeHis Lordship the Bishop op 
Barbados (Chairman), the Revd. H. A. Dalton, Professor 
J. Ft D*Albuquerque, Dr. Lonofield Smith, the Revd. 



847 


Canon REfiCB, Mr. J. R. Williams, Mr. J. H. Collrns, 
Hon. Francis Watts, Professor Harrison, Mr. T. A. Pope, 
Mr. C, P. CoNDBLL, Mr. A. H. Kirby, Professor Carmody, 
and Mr. Walter Bipeen (Secretary). 

The Tobacco Committee;—Hon. W. Fawcett, Mr. J. R. 
Bovbll, Hon. B. Howell Jones, Mr. J. C. Moore. Mr. R. D. 
Anstbad, Mr. W. N. Sands, Hon. Francis Watts, Mr. F R. 
Shepherd, and Mr. Josei^h Jones. 

The Conference then adjourned for luncheon. 


Upon the resumption of business, Hon. Francis Watts 
(Leeward Islands) gave a summary of the results of the experi¬ 
ments that have been carried on with seedling and other canes 
ill Antigua and St. KittV. It was stated that the inability to 
raise a large number of seedlings in Antigua and St. Kitt’s was 
due to the fact that high, dry winds and, frequently, drought 
prevailed at the time when the canes were arrowing. They, 
therefore, were dependent upon supplies from the Experiment 
Stations at British Guiana and Barbados. The row method of 
experiments was adopted for testing new varieties of canes 
before introducing them into cultivation on a large scale. 
Tliis method had proved satisfactory and large areas of 
seedling canes are uow planted in Antigua and St. Kitt’s. It 
was stated that 26 per cent, and 71 per cent, respectively, 
of the total sugar-pr<iducing areas of these colonies was 
occupied by seedling canes. 

It was farther mentioned that a striking feature about the 
Antigua experiments was the difference in the time required 
by the different varieties to come to maturity. B. 147 usually 
took about sixteen or seventeen months, while B. 208 matured 
in about twelve months. 

Manurial experiments liad been conducted. They show 
conclusively that artificials are not to be recommended for 
application to plant canes if the ordinary application of 
farmyard manure is given. The experiments with ratoons 
are divided into two series, and the results are published 
annually in pamphlet form and in the large Reports by the 
Imperial Department of Agriculture. 

Hon. FrancIvS Watts next read a paper on the results 
of the Central Sugar Factory in Antigua, which sliowed 
that this factory was successfully worked on co-operative 
lines and was making a substantial profit. Estates other than 
the original contractors wei'o anxious to sell their canes to 
the factory. In answer to enquiries he expressed the opinion 
that unless factories were nm oii co-operative lines, in countries 
where muscovado sugar was chiefly made, there was little 
likelihood ot success. 

This factory was erected as a pioneer one designed to solve 
the much debated (xuestiou of whether it is prudent, or 
desirable, under the conditions in the Leeward Islands, to 
abandon the muscovado method of sugar manufacture for the 
methods of modern factories. In 1607, the season just ended, 
4,280 tons of sugar have been made from 40,782 tons of canes, 
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as compared with 2,348 tons of sugar from 24,070 tons of canes 
in 1900, and 1,034 tons of sugar from 15,800 tons of canes in 1906. 
The position of the original contracting proprietors may be 
summed up as follows : they have sold 02,274 tons of canes and 
have received iJ28,501, or 9s. per ton by way of first payment, 
£7,307, or 2«. 4d. per ton by way of cash bonuses; making 
a total of 11s. 4d. per ton of canes, and have invested £3,341 or 
Is. 0|ci. per ton of cane in the factory. The A shareholders 
have received 5 per cent, interest on their money and, in 
addition, cash bonuses of £5,115, equal to 20*4 per cent, in three 
years on the capital invested by them or 0*8 per cent, per 
annum. This is equivalent to 11*8 per cent, per annum in all, 
and in addition, there is the investment in the factory of 
£3,341 out of the profits ecpial to 4*4 i^er cent, per annum. 

It is also worth noting that 11 a. 4d. per ton of canes 
is equal to 5*6 lb. of OO** sugar per 1001b. of cane. 

In course of the discussion that ensued, 

The Hon. F. M. Allkynk (Barbados) enquired what it cost 
per mile to provide the railway lines belonging to the factory. 

Hon. Francis Watts replied that the lines, including 
roiling stock, cost about £100 per mile. 

The Hou. F. J. Clarkk (Barbados) asked whether there 
were many outside the original contractors who sent their canes 
to the factory, and at what rate were they }>aid, 

Hon. Pran(TS Watts replied that there were many estates 
which now sold their canes on a basis of 5?> lb, of sugar per 
100 B). of canes, which worked out at a little under 1 Is. 4d., and 
they were perfectly satisfied to sell their canes at that rate. 

Mr. T, W, B. O’Nkal (Barbados) enquired wliether the 
factory was a government one. 

Hou. Franct8 Watts replied that it was a co-operative 
concern. The Government gave the residue of Ihe Imperial 
Grant-in-Aid to assist in the establishment of a central factory, 
and that remains as a lieu against the factory. They were under 
the obligation, iiowever, to purchase not less than a certain 
quantity of canes every year from the growers at not loss 
than Is, Od, per ton. 

The President stated that out of 6,000 tons of crystals 
shipped from Antigua, nearly 2,500 tuns represented the gain 
due to improved methods of crushing and manufacture. 

Hon. P. J. Clarke said that the conditions must bd vastly 
different in Antigua from what they were at Barbados, because 
three yekrs ago when the figures in connexion with the 
Antigua factory were published, some of the planters in Barba¬ 
dos took the trouble to weigh their canes, go into calculations 
and make comparisons with the figures of the Antigua factory. 
They found that with their muscovado process they did 
very much better than that factory and had realized fully 
14s. a ton for canes. He had been furnished with statistics 
by several planters who weighed their canes and in every case 
they had found that they would have lost considerably by 
selling their canes to a factory at the prices paid at Antigua. 
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Hon. Franoih Watts was of opinion that for the planter 
to get full value for his canes the factory must be worked on 
the co-operative principle. 

The President pointed out that this point was specially 
empha8i/4ed in the Report of the Royal Commission, and until 
they could get a co-operative factory working in Barbados 
and owned by the people tliemselves, there was little chance 
of the aspect of things being materially altered. 

Hon. B. Howell Jones asked whether the canes should not 
be paid for by contents rather than by weight, as the sugar- 
content of the juice of the sugar-cane varied considerably. 

Hon. Frances Watts thought that so far, satisfaction was 
felt as to buying canes by their weight. 

Hon. Francis Watts next gave a summary of a paper, 
under revision, on ‘ Observations on the work of sugar-cane 
mills, and deductions to be drawn therefrom.* Here it was 
suggested that the efficiency of a mill may be accurately 
measured by ascertaining the pro})ortion of juice remaining 
in the megass in relation to the fibre; in other words, the 
quantity of first mill juice per 100 parts of fibre. 

This fa<‘tor permits of the comparison of mills working 
under the most diverse conditions either of the quality of 
the cane or juice, or of the character of the mills. Comparisons 
can be made between mills grinding either good or indifferent 
canes: it is immaterial whether maceration is used in one of 
the mills under comparison and not In the otlier- it even 
applies to such methods as the Naiidet process wherein the 
megass is discharged, saturated with water. A direct com¬ 
parison can also be made between any mill and the Naudet 
process irrespective of the quality of cane handled by each. 
Similarly, a single mill in a muscovado sugar works may be 
directly compared with a modern mill using maceration, ft 
is of no consequence what quality of cane either mill deals with. 

The Conference then adjourned to enable the Representa¬ 
tives to attend a reception at Government House. 


The Conference resumed on Friday morning, January 17, 
at 10 a m. 


SUGAR INDUSTRY.—(Con^mticd.) 

Professor P. Carmody (Trinidad) read a paper on ‘ Further 
notes on cane farming in Trinidad’ giving statistics which 
showed the progress that had been made in the industry during 
the last two years; the number of cane farmers had increased 
to 328; 17,000-20,000 acres were under cultivation, and the 
number of farmers was still on the increase, the East Indian 
increasing more rapidly than the West Indian. The yield of 
canes was regarded as fair and it was thought that cultivation 
of sugar-cane by farmers in co-operation with central factories 
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was proving to be highly satisfactory. The stability of the 
sugar industry at Trinidad relied greatly upon the co-operative 
system of production. 

Mr. J. R. Bovell asked whether the land referred to by 
Professor Oohmodv had not been out of cultivation for some 
time. 

Professor Carmody thought the land might be taken as 
fairly representative of the cane lands of Trinidad. 

Hon. B. Howell Jones said that very little cane farming 
was carried on in British Guiana, the difficulty being the 
means of transport between the various villages and the estates. 

Hon. Francis Watts said that the basis of trading 
in Antigua was somewhat different to that described by 
Professor Carmody, although the effect might be somewhat 
similar. Peasants* canes were bought at the rate of lb. 
sugar per 100 It), cane, which during last year realized 8«. 7|d. 
per ton of canes, lie was unable to say how many acres there 
were in farmers’ canes. 

Hon. W. Fawcett (Jamaica) said there was a small amount 
of cane farming going on in Jamaica at Westmoreland, where 
one or two small estates had abandoned their machinery and 
were selling their canes to larger estates. But there were no 
peasant farmers as in Trinidad. 

Further discussions on matters relating to the sugar in¬ 
dustry were postponed until the session of Monday morning. 


SUGAR INDUSTRY.—(Concluded.) 

On Monday morning, Mr. F. A. Stockdalk (Mycologist on 
the staff of the Imperial Department of Agriculture) read a 
review of the root disease of the sugar-cane caused by Marasmiun 
Sacchari. Of the fungus diseases of sugar-cane of the West 
Indies, this disease is considered to be the most important, and 
has probably caused more damage during the past few years 
than all other sugar-cane diseases together, A brief summary of 
the advance of knowledge of root disease of sugar-cane was 
given and attention was drawn to the efforts that were being 
made in other sugar-i^roducing countries in fighting similar 
diseases. Instances of considerable losses throughout the West 
India Islands were cited, with a view to bringing forward the 
necessity for more thorough adoption of remedial measures. 
The root*disease does damage in two ways : (1) It destroys the 
roots of plants and ratoons, and (2) it smothers the new shoots 
of ratoon stools. The symptoms of the disease were briefly 
referred to, and it was pointed out that it spread by three 
methods—'(1) by the spores borne by the small toad-stool like 
fructifications, (2) by the mycelium that travels underground, 
and (3) by the planting of affected cane-cuttings. In discussing 
remedial or preventive measures, Mr. Stockdalk stated that 
they may be divided into (1) cultural improvements, (2) sanitary 
measures, and (3) selection of varieties. The question of 
rotation of crojis was fully dealt with and the best methods of 
disposal of infected material—such as rotten canes or trash 
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—were brought forward. Attention was also drawn to soaking 
eane-cuttings in Bordeaux mixture, and to the value of lime as 
a fungicide. It was brought to notice whether the good results 
that accrue, in many sugar-producing countries, from applica¬ 
tions of lime are really due to the indirect manurial action or 
clay-flocculating effect, or whether they are not rather due 
to a considerable extent to the action of lime on the parasitic 
enemies of the sugar-cane. The use of lime on sugar lands in 
Hawaii has recently been on the increase and it has been men¬ 
tioned that lime and cow peas have shown to be suitable 
treatment from a manurial point of view for many of the cane 
soils of Jamaica. Experiments might therefore be started 
througliout these islands with applications of lime, and the 
results viewed from a mycological, rather than a manurial point 
of view. Experiments conducted along the right lines might 
answer the question as to the fungicidal value of lime in the 
root disease of sugar-cane. Disease resistance of many of the 
seedling varieties Avas touched upon, and satisfactory progress 
in connexion with the breeding of hybrid canes for disease 
resistance reported. In Java where the root disease was first 
worked at by scientists, it is reported that Dr. Prinsen Geerligs 
states ‘ that it is now difficult to find specimens of the root 
fungus in Java.’ The systems of rotation practised, together 
with the elimination of ratoon crops, as well as the great care 
taken with material for planting purposes have played an im¬ 
portant part in bringing about this result. 

Mr. J, R. BovELTi stated that about a month ago he took 
twelve sugar-cane cuttings, and soaked six in Bordeaux mixture 
and tlie other six in water only. These were planted out, and 
while those that were soaked in water only were affected by 
the fungus disease of cuttings, those soaked in Bordeaux mix¬ 
ture were unaffected. A fair amount of root disease was, at 
present, to be found in Barbados, and frequently planters used 
badly affeetod ctittings for planting imrposes. Mr. Bovell 
then exhibited a stool of canes badly affected with root disease, 
and also showed the specimens of cane-cuttings soaked in water 
and in Bordeaux mixture above referred to. 

Hon. Francis Watts said that there was a fair amount of 
root disease of sugar-cane in the Leeward Islands. He was 
perfectly convinced, however, that they did not fully recognize 
the importance of taking every precaution against this disease. 
A planter frequently noticed the white felted mycelium upon 
the tmsh, but thought that it did not appear to be doing any 
damage to his canes. This was perfectly true. The fungus was 
tlicn saprophytic in habit, and was present to do damage when¬ 
ever the opportunity was given for its favourable development. 
This attack on the trash, however, was of greatest importance, 
for it was the means by which the fungus was spread in the 
ground. Ho further asked whether the fungus attacked such 
])lants as guinea corn or imphee, and what was the precise 
definition of ‘ infected cuttings.’ 

Hon. F. J. Clarke asked whether the dying out of canes 
in the fields at Barbados was always due to root fungus, for he 
had found that a grub was at the roots of some of the cane 
stools that he had examined. 



The PRnsiDBNT drew attention to the pamphlet, that was 
prepared by Mr. Lewton-Brain in 1904, dealing with the 
fungus diseases of the sugar-cane, and stated that it was 
desired to draw the attention of all planters throughout the 
West Indies to the present position of fungus diseases of the 
sugar-cane. The Imperial Department of Agriculture had con¬ 
tinually drawn attention to diseases of the sugar-cane, but he 
thought that it should be emphasized that the root disease 
of sugar-cane was, at present, doing damage—particularly 
amongst some varieties. 

Mr. P. A. Stockdai^e stated, in reply to Dr. Watts, that 
cuttings should never be taken from affected plants. Although 
the fungus on the trash was mainly saprophytic in habit, it 
would be found on removal of that trash, that most of the 
sleeping roots at the nodes had been infected by the fungus, 
and therefore cuttings from such material could not give 
strong, healthy plants. 

Continuing the discussion further, Mr. Cowley stated 
that in Antigua, Bordeaux mixture was now generally used 
for soaking cane cuttings, and that the labourers had remarked 
its beneficial effect. Hon. P. J. Clarke asked for information in 
respect to the disposal of infected trash and deep draining, 
while Professor Harrison referred to the methoils adopted 
in British Guiana against the root disease of sugar-cane. The 
system of dividing lands into sections in British Guiana by the 
cross drains seemed to prevent the fungus from spreading over 
wide areas. 

The paper entitled ‘Selective Cane Reaping at Jamaica* 
which was prepared for the last Conference at Jamaica 
and published in the West Indian Bulletin, (Vol. VIII, p. 109) 
was referred to. In ratooning districts, it was stated that 
good results followed the cutting of only the rii>e, mature 
canes, and recommended itself for trial instead of ‘cutting 
clean,’ in places where ratooning is carried on for any cousifl- 
erable length of time. 


CACAO INDUSTRY. 

Hon. Prancis Watts summarized* on behalf of Mr. Joseph 
Jones and himself, the results of experiments with cacao trees 
at Dominica. ‘ 

Manutjial experiments are carried on at the Botanic Station 
and in the country districts. Those at the Botanic Station 
have now assumed considerable interest, and as a result of 
experiments carried out there, planters are recommended to 
manure their cacao trees. Organic manures, such as pen manure 
and liberal mulchings, are doubtless the best and most 
remunerative. When these cannot be obtained in sufficient 
quantity, it is essential to give manures containing nitrogen 
and phosphate, and in many cases it may be well to supplement 
mulching with moderate applications of nitrogen and phos¬ 
phate. The experiments afford no evidence as to the value of 
potash, and it is concluded that this constituent is not urgently 



858 


w^.nted, as the soils of Dominica are fairly well supplied. The 
plots in the country districts show that manures are beneficial 
and remunerative in the establishment of young cacao, and 
pen manure when obtainable, is likely to give the best results. 
Manures supplying organic matter are desirable as they tend to 
maintain the supply of humus, and every effort should be made 
^ increase the humus in the soil as much as possible. The 
intelligent use of the weeds of a cacao orchard has given good 
general results, and the field is improving steadily. The weeds 
are allowed to grow to a moderate height and are then either 
cutlassed down or bedded in with the fork as occasion requires. 
When the plots were first laid out, attempts were made to 
keep weeds down thoroughly (clean weeding). The soil was dete¬ 
riorating, but on altering the method of working, surprisingly 
good results followed. 

Mr. A. P. Cowley (Antigua) mentioned that pen manure 
was used in the various islands in the experiments of the 
Imperial Department of Agriculture and the results obtained 
probably varied according to its composition. He would like 
to^ know whether there was any standard by which to deter¬ 
mine a complete pen manure. 

The President pointed out that in the experiments carried 
on by the officers of the Department, the quality of pen 
manures used was considered as a ‘good average,* and although 
the application of pen manures varied in quality on different 
estates, yet one could arrive at a fairly accurate idea of what 
results might be exi)ected from applications of pen manure by 
taking averages over several years. 

Hon. Fhancth Watts drew attention to cotton-seed meal, 
a manure that was generally of fairly uniform composition, and 
suggested that its use might be valuable in cacao cultivations. 

Mr. R. D. Anstbap (Grenada) gave a brief review of the 
results of recent experiments with cacao at Grenada. The 
experiment plots are of two kinds, distinguished for sake of 
reference by the terms ‘ experiment plots ’ and ‘ experiment 
stations.’ The experiment plots are each about 1 acre in 
extent and are chosen from land near the public roads, belong¬ 
ing to peasant proprietors. The experiment stations are 
established on large estates and consist of not less than 5 acres 
or 1,000 trees. The raanurial experiments show that nitrogen¬ 
ous manures are of the greatest value for cacao, and that the 
use of phosphate without nitrogen is not beneficial. The use of 
potash without nitrogen, on the other hand, ajipears to result 
in increase of yield. The cacao soils of Grenada consist of stiff 
clays strikingly deficient in lime, so that the beneficial results 
obtained by ax)plications of lime are not surprising. 

Mr. A. R. C. Lockhart (Dominica) referred, in an interesting 
address, to the valuable work done by Agricultural Instructors 
in helping small cultivators to improve the condition of their 
properties. He asked the President to consider the advisa¬ 
bility of again recommending the filling of the post of Agricul¬ 
tural Instructor at Dominica. 

The President s^ted that the post of Agricultural 
Instructor for St. Lucia was vacant, as well as that for 
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Dominica. Every effort was being made to obtain men to fill 
these posts, but it was diflScult to obtain a suitable man with- 
a good knowledge of the patois of those colonies. 

Mr. J. 0. Moore (St. Lucia) briefly reviewed the position 
of the experiments with cacao at St. Lucia. 

Mr. .losEPH Jones (Dominica) read a brief paper on experi¬ 
ments in grafting cacao at the Dominica Botanic Station, 
summarizing the work done, and showing the results of these 
experiments up to the present time. Grafts have been obtained 
with alligator cacao {Theohromo pentagona) on Forastero 
stocks, and between hardy, prolific types of Fomstero cacao 
on Oalabacillo stocks. There are 156 grafted plants now 
growing in the Dominica Botanic Station, IIJO in an experiment 
plot on an estate in the country, and over 200 plants are, at the 
present time, on order by planters from the station for further 
experiment. 

Mr. ,J. H. Hart (Trinidad) presented a paper on ‘The 
necessity of improving the methods of planting cacao in the 
West Indies.’ Allusion was made to the establishnient of cacao 
estates in Trinidad by the ‘contract system,* the general 
adoption of which appears to dei)end upon the fact that, under 
it, leas immediate expenditure of capital is incurred. Moreover, 
the planter, when he has paid for the trees at the end of tlie 
terra, at once gets some return for his money, as the majority 
of the trees will then be commencing to bear. Selection of seed 
from the very best trees should be resoi’ted to, and grafting or 
budding from selected trees might be adopted. The advantages 
to be gained from budding or grafting are many, and are im¬ 
portant. Therefore, every effort shotild be given to the ]n*oduc- 
tion of uniform plantations of cacao. Trinidad cacao has obtain¬ 
ed a name for certain good qualities, but manufacturers cannot 
use Trinidad beans alone, but need other cacaos of different 
qualities to obtain the blends they require. The West Indian 
cacaos lack those qualities necessary for making the flavours 
now recognized, but there could be no reason why an introduc¬ 
tion of plants of foreign cacao should not be undertaken, and 
kept pure by budding and grafting, so that the West Indies 
might give the manufacturer the different blends required. 

The President stated that the cacao supjdied to the 
Royal Navy was a blend of different cacaos, such as Mr. Hart 
had i‘eferred to. He alluded to the danger of introducing cacao 
beaus from one colony to another from the disease .point of 
view, and strongly urged that no cacao should be introduced 
for planting purposes from the continent of South America, 
owing to the presence there of the ‘ witch broom ’ disease. Most of 
the colonies had plant protection laws, but the greatest caution 
should be exerci8e<l against what has proved to bo a most 
terrible disease of cacao orchards. 

Professor Harrison stated that the cultivation of cacao at 
the Onderneeming School Farm in British Guiana had received 
considerable attention during the past year. Each tree had 
been carefully pruned and brought into as good shape as pos¬ 
sible. The drainage had been improved and a considerable 
reduction of shade made. When these plots were first started 
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they were heavily shaded, but redaction of shade and care in 
cultivation had produced considerable improvement. Larger 
crops were reaped and fewer diseases noticed. Attention was 
also drawn to the necessity of conducting experiments with 
larger units of fruit-bearing trees, and to control plots being 
also used. 

Mr. F. A. Stockdalb (Mycologist on the staff of the Impe¬ 
rial Department of Agriculture) presented a brief review of the 
‘ Fungus diseases of Cacao in the West Indies and the Sanita¬ 
tion of Cacao Orchards.’ A root disease, due to a Basidiomyce- 
tous fungus, tlxat causes considerable damage to cacao in 
Dominica, St. Lucia, and Grenada was described, and remedial 
measures were given. It was stated that it had been noticed, in 
Dominica, that the cutting off of all diseased roots and 
treatment with lime had given fairly satisfactory results. 
Reference was also made to the attacks of the fungus on ]X)is- 
doux, breadfruit, breadnut, etc., and it was pointed out that 
a dead or dying tree in any cacao orchard should immediately 
be removed. Those diseases of the stem described included the 
* canker ’ disease due to species of Nectria, the ‘ die-back ’ due to 
Diplodia cacnotcola, the ‘ witch broom ’ disease of Surinam 
(also found in a few instances in British Guiana), the ‘ thread * 
blight, and the ‘ horse hair ’ blight. The symptoms of the several 
diseases were briefly given, and the remedial measures 
indicated. Reference was made to the good results that had 
been obtained in Ceylon in the treatment of their ‘ canker ’ and 
in some of the West India Islands in the treatment of ‘ die- 
back.’ Three pod diseases were reviewed —the ‘ brown rot ’ due 
to Diplodia, the ‘ black rot ’ due to Phytophthora^ and a disease, 
rarely found, caused by a species of Nectria, Diseases 
come to notice recently were more fully described and the 
latest information in respect to them was given. The disease 
caused by Lasiodip/odia is known to occur in Trinidad, 
(Grenada, and Dominica. It alTects the stems of the trees, and 
mycelial threads similar to those in the stem have been 
observed in the roots, but whether there is any connexion 
between them has yet to be demonstrated. Tlxc ‘ Pink ’ disease 
of Dominica caused by a si^ecies of Corliciuni was referred 
to, and the satisfactory results of remedial measures mentioned. 
The distribution of the dilTerent diseases was given, and 
their relative imi)ortanee in the different islands reviewed. 
The question as to the relation between attacks of thrips 
and pr(?valence of ‘ die-back ’ 'was brought forward, and speci¬ 
mens of tlie different diseases Avere shown and discussed. 

Hon. E. G. Bennett (St. Lucia) said he had been very much 
inizzled in determining certain diseases that had been affecting 
his cacao estate, which was situated in the Cul de Sac distrust, 
but from the descriptions given by Mi*. Stockdalk, he was 
satisfied now tliat besides thrijxs and canker, his trees had been 
Buffering from attacks of * root disease ’ and ‘ die back.’ One 
ixeculiarity of * die back ’ was that notwithstanding mannrial 
treatment and api>lication of remedies recommended, there was 
a periodical appearance of the disease just about the time that 
the cacao was approaching maturity. With regard to thrips, 
whether they preceded Diplodia or followed it, he was not sure, 
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but his experience was that he noticed Diplodia long before he 
observed the thrips* Since reading tiie interesting papers by 
Dr. Watts on the subject of mulching, which had been pub¬ 
lished in the West Indian Bulletin, he had commenced to 
mulch his trees, but had not been doing so sufficiently long to 
arrive at any accurate statement as to results. 

The Hon. J. G. W. Hazbix (St. Vincent) asked what kind of 
tar was used for application to wounds made by pruning. 

Mr, Stockdalb replied that he thought coal tar was 
generally used, and mentioned that care should be taken in its 
application. It should be confined to the wound itself, and 
should not be smeared or allowed to run down the bark of 
the tree. 

After a lengthy discussion, during which the symptoms of 
Lasiodiplodia were brought forward at length, the President, 
in concluding, mentioned that in Ceylon it was found to be an 
essential part of the tieatment of canker to let in light amongst 
the cacao trees. The gradual removal of shade trees had a very 
beneficial effect in lessening the attacks of the disease. That 
was a matter which cacao planters in the West Indies should 
keep prominently in view in combating canker and similar 
diseases. 

The Conference then adjourned for luncheon. 

After luncheon, the President announced that the ques¬ 
tion of thrips on cacao would be dealt with, and the manufac¬ 
ture of commercial citrate of lime. Then the Hon. R J. Clarke 
would give a brief descrij)tion of the Barbados Co-operative 
Cotton Factory, over which the delegates would be taken later 
that afternoon. 

Mr. H. A. Ballou (Entomologist on the staff of the 
Imperial Department of Agriculture) read a paper on ‘ Thrips 
on cacao trees in the West Indies.’ 

The distribution of thrips was given as Grenada, St. Vincent, 
St. Lucia, Dominica, and Guadeloupe in the West Indies, and 
Ceylon in the East. It was shown that thrips injure the cacao 
trees by punctures made in feeding and in egg laying, and thus 
may give access to fungus diseases. 

Thrips may be controlled by improved cultivation, including 
all those operations which tend to make the cacao trees strong 
and vigorous. This was borne out by planters who have had 
experience of thrips in Gienada and otlier islands. 

LIMB juice industry. 

Hon. Francis Watts gave a brief account of the manu¬ 
facture of citrate of lime in Dominica and Montserrat. He 
brought information up to date, and stated that the use of 
centrifugals in drying citrate had given very good results. He 
exhibited samples of centrifugal dried citrate and of the product 
dried by ordinary methods. The centrifugal dried citrate con¬ 
tained much less water than the ordinary product, and was 
also in a much better physical condition—there being few 
lumps. 
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COTTON INDUSTRY. 

Hou. P. J. Clarke (Barbados) then read a brief paper 
on the ‘ Origin and establishment of the Barbados Co-o})erative 
Cotton Factory.’ It was mentioned that the first cotton 
factory was opened in July 1903, and was farther enlarged in 
1904. This factory was run by a Committee appointed by 
the Agricultural Society, in co-operation with the imperial 
Department of Agriculture. The success of the cotton planting 
of those years suggested to the Committee that the time had 
arrived when the cotton industry should be carried on with¬ 
out any Government or other assistance. The Barbados 
Co-operative Cotton Factory, Limited, was registered under 
the Companies’ Act on August 16, 1905. The factory was 
opened in January 1907, and is equipped with a double 
expansion engine, a Stirling water tube boiler, twenty-four 
gins, a hydraulic baling press and a seed disintegrator. It 
is hoped that, in the near future, oil-extracting machinery 
will be added. From small beginnings, and through many 
struggles, there has come into existence the largest Sea Island 
cotton factory in the world. The working of the factory has 
been highly satisfactory both to the cotton growers who have 
had their cotton ginned there, and to the shareholders who have 
received good dividends. 

The Conference then adjourned to enable the Represen¬ 
tatives to pay a visit to the Cotton Factory under the guidance 
of Mr. (h.ARKE and other gentlemen. 

A reception was held by Ladv Morris at (/helston at 
4*30 p.m., at which the representatives to the Agricultural and 
(Canadian Conferences wei'o present. 


The Conference resumed on Saturday, January 18, at 10 a.m. 

Mr. J. R. Bovell (Barbados) gave a review of the Sea 
Island cotton industry at Barbados. Judging from results so 
far obtained, the best time to plant cotton at Barbados was the 
beginning of July to the middle of August for the black-soil 
estates, and the beginning of August to the middle of September 
for the red-soil estates. Occasionally, cotton crops planted out 
of season have given good results, but these are exceptions. 
The maniirial experiments show that the best results were 
obtained on tlie plots which received 30 lb. of nitrogen as sulphate 
of ammonia, 00 lb of phosphoric acid as superphosphate of lime, 
and 20 lb. of jiotash as sulphate of potash. The value of the 
increase in yield over the plot which received no manure was 
$7*77. The area planted in cotton has been increased 
from 5,000 acres to 0,935 acres, and it is estimated that the 
value of its production should be very close to £120,000. The 
need for more care in seed selection was particularly emphasized, 
for it was agreed that until the planters in the West Indies 
recognize the groat importance to the industry of careful seed 
selection it will be impossible for the industry to make the 
advance it otherwise would. The valuable services rendered 
by Mr. T. Thornton, Travelling Inspector in connexion with 
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Cotton Investigations, were alluded to, and regret expressed at 
his intended departure from the Imperial Department of Agri¬ 
culture to undertake cotton planting at Tobago. 

The President was glad to find that the prospects for 
cotton growing in Barbados this year were more favourable 
than they were last year. With regard to what Mr. Bovkld 
had said about Mr. Thornton’s services, he wished also to 
mention that as Travelling Inspector in connexion with cotton 
cultivation, Mr. Thornton’s services had been placed at the dis¬ 
posal of the planteis of tlie West Indies through the generosity 
of the British Cotton-growing Association; he had been engaged 
with the work now for three years. During the whole of 
that time he had found Mr. Thornton a very zealous and 
earnest officer, and he left the Department with its greatest 
regret. He trusted that in his own efforts in another part 
of the West Indies, Mr. Thornton would be successful, and 
would be the means of affording a large amount of assistance 
and encouragement to the cotton growers of Tobago. 

The Hon. Francis Watts (Leeward Islands) reviewed the 
position of the cotton industry in the Leeward Islands. The 
year 1907 has proved itself to be a further period of steady 
progress in the industry. Exports of cotton from the Leeward 
Islands in 1905 amounted to 383,477 lb. of lint; in 1906, 526,382 It)., 
and in 1907 there were exported 702,910 H). At the present 
time, there are approximately 10,000 acres under cotton cul¬ 
tivation in the Leeward Islands and therefore it is not reason¬ 
able to expect that the acreage will increase very greatly for 
some time. During the next few years, increases in exports of 
cotton should result from improvements in cultivation rather 
than from greatly increased areas, and it is hoped that further 
increases in acreage will take place by reason of the gradual 
opening up of derelict and uncultivated lands, than at 
the expense of lands already under cultivation in sugar. The 
returns of lint exported from the various islands show very 
substantial increases on those of the previous year, with the 
exception of Anguilla, and of Nevis where bad seasons and 
prevalence of disease caused a reduced output. 

At Antigua, a steady advance has been made. The char¬ 
acter of the lint produced has continued good and uniformly 
high prices have been obtained. At the present time there are 
2,508 acres under cotton at Antigua, and 150 in its dependency 
of Barbuda. The whole of the area at Antigua has been 
planted from seed raised in the island and selected under the 
supervision of the Agricultural Department by the Antigua 
Cotton Factory Company. Implemental tillage is being ap¬ 
plied to cotton cultivation, but it is yet too soon to be 
able to form a reliable opinion as to the value of the 
results likely to accrue from the use of implements. Manurial 
experiments are being conducted and extensive experiments 
in seed selection have been commenced, by the Agricultural 
Department. 

At St. Kitt’s, 2,000 acres are under cotton, 1,500 as an 
intermediate crop with cane and 500 as a main or rotation 
cr6p. The prospects are good and the reports on the first 
shipments of cotton have been favourable. The condition of the 
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industry at St.Kitt’s is most encouraging, and as cotton is grown 
almost entirely as an intermediate crop with cane, it has proved 
most remunerative and useful to the island. Manurial experi¬ 
ments have been continued, and seed selection experiments 
inaugurated. 

At Nevis, there are 1,800 acres in cotton, notwithstanding 
the discouraging results of last season’s crop. The appoint¬ 
ment of an Agricultural Instructor has been the means of 
placing the smaller growers in possession of inforniation that 
has resulted in a more intelligent treatment of the crop. The 
conditions of cultivation, etc,, are very greatly improved and 
the prospects of a fail* crop being reaiied are hopeful. Cotton 
has become almost tlie only industry of the island. 

Anguilla is estimated to have some 1,500 acres under 
cotton. The actual receiptt^, althougli the return of lint per 
acre seems to be lower than in other places, are very satis- 
fa<*tory to the small grower, and the importance of the 
industry can only be fully realized when it is remembered that 
four years ago there were no exports of value from Anguilla. 

With reference to Montserrat, it was stated that 
probably in no i*^land in the Leeward Inlands, with tlie 
exception of Anguilla, has the cultivation of Sea Island 
cotton been productive of better results than in Montserrat. 
For the iiresent crop, it is estimated that 2,002 acres are under 
cultivation, as against 1,050 in 1000-7, and cotton has now 
become the principal industry of the island. Peasant proprie¬ 
tors are rcsiunisiblc for the cultivation of 100 acres, and tliey 
have given an amount of care and attention to their crops that 
is praiseworthy to the extreme. It would appear that there is 
every promise of at least as good an average return j)er acre 
as was obtained last year. 

The cotton industry of the Virgin Wands is entirely carried 
on by peasants and small cultivators. In order to aid in 
the develojiment of tlie industry, it is tlie practice of the Gov¬ 
ernment to purcljase soed-cottori fnini the growers at rates 
governed by the current market pi ices. The seed-cotton is 
then ginnetl and shipped, and the proceeds- are credited to the 
Government. Tliis jirocodurc has been adopted, as it would 
be ditticult, if not impossible, to interi'st the peasants in a crop 
that makes it necessary for them to wait until the proceeds of 
the sale could be remitted them from Fnglaud. There appears 
good reason for hoping that the development of the cotton 
industry in this presidency may be as productive of beneficial 
results as in the case of the islands of Anguilla and Montserrat. 

Mr. W. N. Sands (St. Vincent) summarized the ]>ositiou of 
tlie Sea Island cotton cultivation in St. Vincent. This industry 
was eonunenced at St, Vincent in 1908-4, and in 190(5-7, over 
1,530 acres were planted. This year 3,200 acres have been 
planted, or an advance of over 100 per cent, on last season's acre¬ 
age. Owing to a favourable season it is estimated that the 
value of the industry should exceed £45,000. The chief areas 
are planted from June to the beginning of August, but it has 
been found that those sown in July generally give the best 
returns. The St. Vincent Grenadines are producing excellent 
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Sea Island cotton, and it is now grown in practically all the 
islands. It is thought that it will soon take the place of the 
inferior Marie Galante or Union Island varieties in those islands. 
It was also being tried in the Carib country, that was devastated 
in 1902-3 by volcanic eruptions. St. Vincent cotton has 
attained a high standard in quality, and it appears to excel in 
lustre, fineness, and low percentage of weak fibre. Samples of 
St. Vincent cotton were then sent round by Mr, Sands, including 
one that fetched the highest price paid last year for any West 
Indian cotton, viz., 2s. 7d. per &>. Insect pests and fungus 
diseases are always present. The cotton worm has been 
observed in most of the cultivations in small numbers, but, 
fortunately, very little damage has been done.- Its natural 
enemies, such as Jack Spaniards and a large burying beetle, 
have kept it in check. Among fungus diseases, anthracnose 
does a large amount of damage to the bolls, and experiments 
have been commenced with wider planting, larger applications 
of phosphates and potash, and with the use of fungicides, with 
a view to ascertaining the best means of keeping it in control. 
Cotton seed selection experiments have also been undertaken on 
seven estates. 

The President remarked that he was greatly interested in 
the story given by Mr. Sands, especially as that gentleman had 
taken so active a part in developing the industry in St. Vincent. 
In order to assist the planters at the commencement of the 
industry, the Imperial Department of Agriculture undertook 
to lay out a dozen experiment plots, to pay the whole cost of 
cultivation, to gin, bale, and sell the cotton and to hand over the 
proceeds to the planters, on condition that they followed 
the recommendations of the Department as to the methods of 
cultivation. The following year the planters took up the 
industry themselves and had developed it on such successful 
lines, that the name of St. Vincent Cotton was getting known 
everywhere. The planters, he thought, were to bo congratu¬ 
lated on the success of the industry. 

Hon. J. G. W. Hazeld (St. Vincent) said that before the 
introduction of cotton cultivation St. Vincent was in a very 
poor way—planters were on their last legs. Sir Daniei> Morris 
came to the rescue, experiment cotton plots were started, the 
planters readily carried on the cultivation on the lines 
indicated by the Department, and they were now reaping 
their reward. Last year they got top price in the market 
for their cotton. Encouraged by their success th6y had 
extended, the industry to the Grenadines, especially in 
Mustique, where stock breeding was at present the principal 
industry, but where for a number of years and up to 
the time of the American war short-staple cotton was culti¬ 
vated. They had succeeded in inducing the labourers there 
to go in for the cultivation of Sea Island cotton. The area 
under cultivation was gradually extending and the industry 
was proving a boon to the people. 

Professor Harrison said that the experiments in British 
Guiana with regard to cotton had been signally unsuccessful. 
Oarivomea cottons Imported from Queensland have been 
experimented with, but they have been found very subject to 
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the diseases so prevalent among cotton plants in cultivation in 
the colony, especially to anthracnose. Egyptian cotton has 
also been tried, and seed selection has been experimented with. 
There is considerable promise in this line of work, for the plants 
appear to be quite vigorous, and it is hoped to raise a strain 
that will flourish on the heavy clay lands of the colony. 

Mr. A, D. 0. Adamson (St. Kitt’s) stated that he had tried 
the Carivonica cotton at St. Kitt’s. The area was acres; 
lie had been picking since March last and had got 1,200 tli. of 
seed'Cotton at one picking and 1,050 it>. at another. There 
was a very large proportion of stained cotton as the result of 
planting the trees too close, lie had shipped a small bale of 
lint which sold at lOd. per lb. 

Mr. J. H. Hart (Trinidad) &ttitc<l that there should be 
about 50 acres of Sea Island cotton in Tobago. In Trinidad, 
the only variety of cotton that had been anything like 
satisfactory was the ‘Sunflower’ cotton, a superior grade of 
Upland cotton. 

The Pbksidknt then retired to the meeting of the Educa¬ 
tion Committee. Professor Harrison took the chair and 
asked Mr. Thornton to present his paper. 

Mr. T. Thornton (Travelling Inspector in connexion with 
(’ottoii Investigations) read a brief sununary of the progress of 
the Sea Island cotton industry in the West Indies. The 
acreage planted each year has increased, and side by side with 
the increase in aci cage, tlie nietliods of cultivation and prepara¬ 
tion of the cotton hav'e become more souml. There has been 
a gradual improveiuont in the (jiiality of the cotton producetl, 
the plants liave become accJiuiai/ized, until now the West Indies 
can succt'ssfully compete in Sea Inland cotton iiroductiou 
with any country callable of growing that variety. Cotton 
lands should be well prepared and drained, and the seed should 
not be planted immediately after preparation. As regards 
planting the seed, great imiirovements have been made, 
principally in the distances at which the seed-^* are sown apart. 
Over-crowding is now iisiially carefully guarded against, and 
machines foi* planting have been introduced and ex]ierimeijted 
with. The conservation of soil moisture and good drainage to 
prevent the soil at any time becoming sodden are matters that 
should receive ©very consideration, as they are correlated with 
much ol tlie shedding of bolls that has been observed. Very 
few co 9 J(^laiuts are rcceivenl from spinners as to the preparation 
of West Indian cotton. The quality of the cotton varies in the 
different islantls. Cotton grown in the driest districts is short 
and of a coarse nature, but that obtained where the rainfall is 
greater is both longer and liner. Where the soil is very reten¬ 
tive of moistu ^ and the rainfall high, the cotton produced has 
a tendency (v> bec(*nie very Aveak and wasty. If the soil is 
very ixjrous, 1 1 though tlie rainfall may be high, the cotton 
does not suffer in tliis respect, as is seen in 8t. Vincent cotton. 
The cpiality of the variouls pi(*kiugs is very important. In 
Barbados, two, and sometimes three, pickings have been 
obtained and samples of seed-cotton have been examined from 
individual plants from these pickings. The first pickiii 



cotton is always best, the second picking is shorter and 
coarser, but contains less weak fibre. The third picking, although 
long, is wasty, and contains an abundance of weak fibres. 

The supply of seed for planting purposes has received 
careful attention by the Imperial Department of Agriculture. 
Only the seed from fields that had given the best results was 
used, and from this all poorly developed seeds, as well as other 
seeds known to give unsatisfactory classes of cotton, are 
carefully picked out by hand. Special plant selection experi¬ 
ments have been carried on throughout the islands, and results 
already obtained are of a very satisfactory nature. Varieties 
of cotton are being produced to suit the varied conditions of 
these islands. These are hardy, prolific, and capable of pro¬ 
ducing good qualities of cotton. 

Sir Daniel Morris returned and took the chair. 

Mr. Ballou (Entomologist on the staff of the Imperial 
Department of Agriculture) then read a paper on the treatment 
of cotton pests. It was stated that the pests of cotton were 
practically the same as in previous years, with the exception of 
the new pest in the flower buds of cotton at Antigua. In dis¬ 
cussing the various remedies and the methods of their applica¬ 
tion in the treatment of cotton worin, Paris green and London 
purple were mentioned, and the ticklingburg bags, tin shakers, 
bellows, and powder guns were dealt with. A caution was given 
against the use of old manure or oat sacks in the api>lication 
of the poisons. 

The occurrence of the smaller cotton worm (Ateiia luri- 
dula) in Barbados was mentioned, and it was stated that the 
remedies known to be successful for Aletia argillacea are 
sufficient for controlling the smaller cotton worm. The pre¬ 
daceous insects (Caloaoma beetles and Jack Spaniards) which 
Mr. Sands referred to as controlling the cotton worm in 
St. Vincent w^ere discussed and it was stated that the good work 
of these insects was probably greatly helped by egg parasites 
which existed in these islands. An experiment in spraying cotton 
with lead arsenate, with different forms of spraying machines, 
was discussed, and it was stated that good results had been 
obtained. 

The somewhat increased attacks of the boll worm (Heliothia 
armiger) and of the corn ear worm {Laphygnia frugiperda) 
on the bolls of cotton were mentioned, and it was suggested 
that trap crops of corn would result in the protection of the 
cotton crops. 

Out worms, cotton stainers, aphis, and leaf-blister mite 
were mentioned, and the remedies that have proved useful in 
dealing with these pests were referred to. These remedies 
have all been discussed in previous publications of the 
Department. 

In dealing with the red maggot of the cotton plant, 
Mr, Ballou stated that up to the present time this pest had 
occurred in serious abundance only one year on any given field, 
and that daring the past season it bad not been reported as 
a serious pest* 
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The new pest of cotton reported by Dr. Watts as 
occurring at Antigua in the flower buds, causing them to 
fall off prematurely, and thus resulting in the loss of a very 
large proportion of the bolls, was stated to be a small fly 
closely related to the red maggot. 

The black scale of cotton (Lecanimn nigrum) had been 
more serious in the past season. A native parasite had been 
discovered at Barbados which it was hoped would assist 
in its control. It was strongly pointed out that clean 
culture must be the beginning of all control measures 
in dealing with such pests as black scale, leaf-blister mite, 
and red maggot. These measures include the destruction of 
all old cotton as soon as possible after the crop is finished, 
and care in not planting cotton in the vicinity of any of the 
sources of infection. 

Hon. Francis Watts drew attention to the fact that 
‘ Jack Spaniards’ had done considerable amount of good in St. 
Vincent, and asked Mr. BAni.ou if he was able to state whether 
the insect there was a different species to that in the Northern 
Isfands, where similar results had not been observed. 

Mr. BAiJiOU stated that he had not, as yet, received or 
obtained satisfactory specimens of those insects known in the 
various islands as ‘ Jack Spaniards,’ and it was suggested by 
the PaifsiDhJNT that as complete a series as possible of these 
insects might be sent to Mr. BAnnotr, and also that an inter¬ 
change of .specimens between the different islands might assist 
ill satisfactorily answering the question raised. 

Examination of .sjiecimens on hand in the Conference Hall 
showed that the ‘Jack Spaniard’ of St. Vincent was identical 
with the ‘ wild bee’ of Barbados, which has given similar 
beneficial results. 

Mr. Sands (St. Vincent) confirmed the statement that the 
‘Jack Spaniard ' had been of considerable service in controlling 
attacks of cotton worm at St. Vincent, but thought that the 
time had arrived when all cotton planters should have on hand 
a supply of insecticides. lie also verified the similarity 
between the ‘ wild bee ’ of Barbados and the ‘Jack Spaniard ’ 
of St. Vincent. 

Tlie President in summarizing the discussion referred to 
the necessity of taking all possible precautions to keep out the 
Mexicau boll weevil from these islands, wdiich he stated was 
a terrible pest of cotton in some areas of the United States, and 
was also doing damage in the island of Cuba. He said he 
believed this to be the most destructive pest that has been 
known to attack cotton, and referred to statements in respect 
to the amount of damage caused by this pest made by 
Dr. L. O. Howard, Chief of the Entomological Bureau of the 
United States Department of Agriculture, and reprinted in 
the Agriculitcral Ncirs (Vol, VI, p. 402). He also referred to 
the unadvisability of importing cotton seed for any pur¬ 
pose into these islands from Cuba, owing to the presence of 
this pest. 
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Professor Harrison (British Guiana) referred to experi* 
meats that had been carried out at the Experimental 
Fields of British Guiana. The yields of different varieties 
were described, and the opinion was expressed that the 
varieties Nos. 6 and 4 (Ceylon Upland Rices) were very 
suitable for the local trade. No. 6 has given the highest 
mean yield of the varieties tested. Manurial plots show 
that increases of 4*7, 7*3, and 1)*6 per cent, are due res¬ 
pectively, to the dressings with superphosphate, slag-phos¬ 
phates, and basic superphosphates, presuming that the plots 
were of equal fertility when the experiments commenced. Trial 
was made in 1907 of a mode of planting singly carefully 
selected plants in the holes, in place of two or three plants as is 
usually done in the colony. The results showed that single 
plants in a hole gave better results than when two or three 
plants were allowed to a hole. 

Hon. B. Howkll Jones (British Guiana) referi*ed to the 
great advance that the rice industry of British Guiana had 
made during the past few years. That colony now produces 
over 80,000 tons of rice annually, and during the year 1907, 
over 4,180,000 Tb, of rice were exported to other West Indian 
colonies and to French and Dutch Guiana. 

Professor Hakiuson then circulated some samples of rice 
that bad been sent through the courtesy of the British Guiana 
Board of Agriculture to the Imperial Department of Agricul¬ 
ture. 

Hon. W. Fawcett (Jamaica) mentioned that rice cultiva¬ 
tion was carried out on a very small scale by coolies at 
Jamaica. The original rice mills had gone out of operation 
for some time. 

Mr. A. F, Clark (Trinidad) stated that there were no 
statistics available as regards the area of rice cultivation at 
Trinidad. Rice was grown by East Indians for their oAvn use 
in the Caroni district, and at San Fernando. The cultivation 
has been increasing gradually. 

The President referred also to the cultivation of small 
areas of rice in the island of St. Lucia. 


RUHBER INDUSTRY. 

Mr. J. H. Hart (Trinidad) gave a brief review of the position 
of the Rubber Industry of Trinidad and Tobago. Increase of 
acreage was taking place, and some gratifying results have 
been obtained. He also drew attention to a new rubber-pro- 
dudng plant in Odontadenia apeciosa, a native plant of Ti’ini- 
dad belonging to the natural order Apocynaoeae. 

Hon. W. Grahams Lang (Grenada) said that in 1906 he 
had imported 10,000 seeds of Para rubber from Ceylon 
packed in oharcc^. About 80 per cent, germinated, and 
the plants appear to be quite promising. 
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Mr, J, C« Moore (St. Lucia) mentioned the introduction of 
Para rubber into St. Lucia. He referred to the poor results 
obtained in the importation of plants in Wardian cases. He 
had obtained much better results by introducing Para rubber 
seeds from Ceylon packed in slightly damped charcoal. 

The President said that he thought better results had 
been obtained in the transportation of rubber seeds in charcoal 
than by any other method. Importation by parcel post was 
advocated. 

Hon. W. Grahame Lano stated that parcel post added to 
the expenses when large quantities were imported. 

Mr. J. C. Moore said that a second importation of Para 
seed in charcoal had given fairly satisfactory results. About 
40 per cent, were raised. 

Professor Harrison (British Guiana) said that they had 
given up the importation of rubber seed from Ceylon, and they 
now got them direct from Singapore. Within the last few 
months he had imported 00,000 seeds, and had got nearly 
82 per cent, germinating. These seeds cost on arrival about 
l‘2c. each, and the plants when put out had cost altogether 
2'58c. each. They were packed in dry charcoal in seed-boxes and 
they were sent by ])arcel post to ensure the (luickest delivery. 

On Monday afternoon, Professor Harrison gave an 
interesting account of the rubber-producing Sapiums from 
British Guiana. Sapium Jenmatii exists in several parts of the 
colony on a fairly considerable scale, and some plantations are 
being started. An Experimental Rubber Station has been 
established, and several different kinds of rubber are being 
tried. 

Hon. B. Howell Jones gave a brief description of the 
method adopted by the Government of Britisli Guiana in giving 
grants of land in that colony for the extension of rubber, lime, 
and other industries. 


agricultural credit and loan ranks. 

Hon. P. J. Clarke (Barbados) read a brief but interesting 
paper on the establishment and working of the Sugar Indus¬ 
try Agricultural Bank at Barbados. In 1886, an Act was 
passed, entitled an ‘ Act to enable sugar plantations to be 
cultivated and managed for a limited period ’ and generally 
known as the * Plantations-in-Aid Act, 1886.* It provided 
for a government guarantee of advances against sugar 
crops of the following year. This Act never came into 
operation. In 1887, another attempt w^as made to solve 
the difiSculty by the passing of the Agricultural Aids Act. 
This Act provided that owners may obtain advances on the 
security of their crops. This Act was brought into operation, 
and enabled planters to carry on with more or less difficulty 
according to the seasons, until the severe crisis in 1902. Strong 
repi*666ntations were made to the Imperial Government, and 
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Barbados received £80,000 as their share of the free Grant of 
£250,000 to assist planters of the West Indies in tiding over the 
time that should elapse before the abolition of the bounties on 
beet sugar* This was not divided between sugar growers, but was 
used to enable the Government to make advances to them for 
the purpose of carrying on the cultivation of their plantations. 
To give effect to this decision an Act was passed, entitled the 
Plantationsdn-Aid Act, 1902. The loans obtained under this Act 
were a specialty debt, the first lien against the plantation and 
against the crop and stock, and interest at the rate of 6 per 
cent, was charged on the loans. 

The Act was renewed in 1903, and in 1901. In 1905, some 
slight changes were made in the Act; in 1900, it was renewed 
in the amended form. The Sugar Industry Agricultural Bank 
was started in 1907 for the x)tirpose of* continuing such advances 
to sugar producers as would have been obtained under previous 
Plantations-in-Aid Acts, in order to promote the collective and 
premanent interest of the sugar industry of the colony. Since 
the Bank was established it has lent £08,443 to ninety-three 
sugar producers. It suits the conditions surrounding the sugar 
industry of Barbados, and a career of usefulness and prosperity 
is predicted. 

In the lengthy discussion that followed, in which the 
Hon. F. J. Olarkb, Mr. .T. H. Collknb, Professor Oakmody, 
Hon, Francis Watts, and the Prrsidknt took part, it was 
gathered that the Bank, although primarily intended for 
sugar planters, now allows that cultivators of other crops, 
such as cotton, etc., may receive loans from the Bank ns long as 
they keep within the letter of the law by possessing on their 
estates some land in sugar-cane. 

The Conference then adjourned until 10 a.m. on Monday, 
January 20. 


GENERAL SUB.TECTS. 

Mr. G. Elliott Sealy (Barbados), in an interesting address, 
drew attention to the want of a properly equipped Central 
Experiment Station for the furtherance of the agricultural 
interests of the West Indies. 

It was the opinion of a great many people in Barbados 
that there was need for a station with a considerable area of 
land attacked, and well equipped with laboratories, machinery, 
and necessary apparatus for carrying out experiments on 
a fairly large scale, and having a proper scientific staff attached 
thereto; where the treatment of plants of all kinds grown in 
any particular island could be clearly demonstrated to planters 
on the spot, and where research work of all kinds could be 
oarried on. If an experiment station of that kind could be 
established and carried on at Barbados in addition to the 
valuable work which was at present being carried on by the 
department of Agriculture, the value to the planters of the 
iitformation obtained therefrom would be enormously in- 
oeeased. 
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The work at present was carried on in a scattered way. 
Mr. J. R. BovfCLL (the present Agricultural Superintendent) 
lived at Codrington and his office was in Bridgetown. Dodds 
Botanic Station was in ^St. Phillips. A planter in need of 
information on a certain matter went to Mr. Bovkll, and 
he was referred to certain documents. These were very 
valuable, but that did not liave the same effect on a practical 
planter as if he could go to an experiment station and see 
things for himself. The Committee of the Legislature, appoint* 
ed to decide what should be done with the free grant of 
£80,000 which was made by the Imperial Government in aid of 
the sugar industry of the country, discussed the question as to 
whether it should not be devoted to the establishment of an 
Experiment Station, and very nearly recommended to the 
Governor that a portion of that money should be appropriated 
to the establishment of such a station in Barbados. They, 
however, did not make that recommendation. Nevertheless, 
he thought the opinion was stronger to-day than it was then 
that we should liave an Experiment Station on the lines 
indicated. 

Hon. F. J. Clarke (Barbados), in supporting the proposition, 
said that at Dodds Botanic Station a large amount of work was 
carried out in investigations in connexion with the sugar-cane 
by Professor Harrison and Mr. J. R. Bovkll. Having seen the 
valuable work done at Dodds, in 1891, a movement was put on 
foot to establish another and larger Experiment Station in the 
island. Sir Daniel Morris happened to be at Barbados at the 
time and he strongly suiiported the proposal as one which would 
prove of immeasurable advantage to the sugar industry; and 
to which should be supported by the Government. 

It was entirely owing to the work of such stations that beet 
had attained and still retained its present strong position, and 
he hoped that before long they would see a large station in 
Barbados where questions affecting the sugar and other 
industries might be taken up. 

Mr. T. AV. B. O'Neal (Barbados) suggested the advisability 
of having two Experiment Stations—one in the red-soil district, 
and one in the black soil and non-ratooning district—because 
the results obtained at Dodds on iion-ratooning soil did not 
always bear out those obtained on the red soil. 

IJrofessor Harrison had no doubt that an Experiment 
Station such as that proposed by Mr. Sbaia" would be of the 
very highest value to planters. lie suggested that a small 
committee might be appointed to thresh out the question and 
to report thereon. 

Hon. W. Fawcett (Jamaica) was also of opinion that a well- 
equipped Experiment Station would be of the greatest value in 
every colony; but he did not know whether in Barbados the 
proposal was to have a separate station independent of the 
Imperial Department, or whether there was to be a duplication 
of officers. Another question to be considered was that of 
expenditure. 
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Mr* Sbalt explained that it was not his proposal that the 
Experiment Station should be separate and di^.tiuet from the 
Imperial Department, but that it should be an adjunct of the 
Imperial DepHrtment, so as to be able to take the place of that 
Department if the Imperial Government could not continue 
the vote for its continuance. 

Hon. Francis Watts (Antigua) would not advocate any¬ 
thing in the sliape of*a inodej farm. What he thought was 
wanted was a Laboratory with sufficient area of land attaelied, 
where chemical, entomological, mycological, and geological 
work could be carried on easil}’^ and readily, and kept properly 
under control. In other words, his idea was, that there should 
be an extension of the laboratory into the field. 

He did not advocate the carrying out of a big scheme in 
its entirety at the start, but the gradual acquirement of land 
attached to the Laboratory, where research work could be 
carried out. 

Such an Experiment Station might be established, and it 
should in no sense be taken as displacing the IcKial experiments 
that were at present being carried on in most of th(3 islands, 
which should then be regarded as co-operative experiments, ami 
which would create greater confidence in the results obtained. 
But he saw no prospect of such an Experiment Station in 
Barbados proving of more than distant use to a worker in 
Trinidad, Jamaica, or the Leeward Islands. Sucii stations 
should be locarused. And here they were met with difiQculties 
of expenditure of equipment, expenditure of ofticei’s, etc. 

Yet he did not believe the difficulties to be insuperable, if 
they started with the idea of getting the land and laboratory 
together, and leaving the further development of the scheme 
to growth. 

Hon, B, Howell Jones (British Guiana) mentioned that 
in British Guiana the land and laboratories were together, and 
there was hardly any necessity there for the establishment of 
a larger central station. Many proprietors had their own 
chemist who carried on experiments in the analyses of sugar 
and soils on the estates themselves. 

Professor P. Oarmody (Trinidad) said that this matter 
had been raised in Trinidad, and one of the chief [>oints which 
arose in connexion with it was the question of expemliture, 
which of course would have to be borne by the Governments. 
The cacao proprietors of Trinidad wore willing to contribute to 
the expenditure necessary for establishing such a station. 

The President, in bringing the discussion to a close, said 
that if the colonies were prepared to contribute iunds for the 
establishment of extended experiment stations, he thought 
the circumstances would fully justify such a step being taken; 
and he would regard the taking of such a step in colonies like 
Barbados, the Leeward Islands, and Trinidad, as the natural 
growth of effort in those colonies towards attaining to a higher 
stage of agricultural development. 
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The Prestdbnt then appointed the Hon, F. J. Olabkb, 
(Chairman), Mr. SbaTjY, Mr. O’Neal, Professor Harrison, 
Hon. W. Faw( EXT, Hon. Francis Watts, Hon. B. Howell 
Jones, Professor Carmody, Mr. J. R. Bovell, and Professor 
d’Albuquerque a Committee to consider the matter. 

The Committee reported, in the afternoon session, that 
they recommended that it is of the highest importance to the 
progress of tlie agricultural industries of the West Indies 
and British Guiana that there should be one or more Central 
Agricultural Experiment Stations in each colony, that Advisory 
Boards of planters should be appointed in connexion with the 
work of these stations, and that the salaries of the scientific 
officers attached to them should be paid by contributions 
apportioned among the different colonies interested. 


. agricultural education. 

The Committee appointed to enquire into educational 
matters presented their reports on Monday tnornhig. 

His Lordship The Bishop op Barbados presented the 
report on Elementary Schools. From the reports to hand, which 
scarcely showed in sufficient detail the exact position of agri¬ 
cultural education in the different colonies, certain features 
common in all the colonies were noticeable. In every colony, 
steps have been taken in the training of elementary school 
teachers, though the details differ in the various colonies: The 
provision and use of school gardens have been general, and on 
the whole, the progress has been fairly satisfactory. There is 
general testimony to the fact that opposition on the part of the 
parents to their children working in garden plots has died out. 
Stimulus is also given to agriculture by the holding of agri¬ 
cultural sliows, especially when provision is made for school 
exhibits. Model gardens have been established in British 
(luiana. In the smaller colonies, it is felt that one of tlite great¬ 
est u ants is that of suitable direction to teachers and children 
and the people generally, by means of frequ'ent visits of quali¬ 
fied Agricultural Instructors. 

Revd. II. A. Dai.ton (Barbados) presented the report on 
agricultural education in Secondary Schools of the West Indies. 
It ap})eai's that in all the larger colonies, and in most of 
the smaller ones, serious and steadily growing efforts are 
being made to bring scientific agricultural instruction 
within the reach of those who aspire to become planters, 
or managers of plantations, or experts in tropical agri¬ 
culture for the instruction of others. There is perhaps 
nowhere in the British Empire in which greater effort is made 
to make scientific education bear directly upon the special 
requirements and opportunities of the population among which 
it is given. This special direction has, without doubt, been 
largely stimulated^by the^work of the Imperial Department of 
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Agriculture; and as the power of the Department to assist it 
is gradually lessened by the diminution of the Imperial Grant, it 
is of the utmost importance that the Governments and the 
people of these colonies should show themselves willing to 
continue from their local resources the required assistance. In 
some colonies instruction in agricultural, as distinct from general 
science, is given in the secondary schools themselves. This 
method is perhaps most fully developed at Harrison College, 
Barbados. A second method is that used at Jamaica College 
where regular courses are held in general science. The third 
method has been adopted in certain smaller colonies, in which, 
if a Secondary School exists, no science is taught in it; and the 
method of establishment of Agricultural Schools has been 
adopted by the Imperial Department of Agriculture at 
Dominica, St. Lucia, and St. Vincent. A further method is in 
use at the Government I^aboratory in Trinidad, by which per¬ 
sons may avail themselves of special agricultural instruction at 
nominal cost. 

Revd. H. A. Dai^ton : 1 should like to oifer a few observa¬ 
tions supplementary to this report. First of all, I. will 
say that a grouiulwo'’k in elementary natural science 
should be regarded as a necessary and regular part of the 
curriculum in the education of all boys, because it is in 
the learning of natural science more than anything else, that 
a boy gets the great advantage of cultivating poAvers of 
observation by means of experiments, and by forming judge¬ 
ments and drawing inferences which he can easily understand. 
In doing his practical work, he has the advantage of seeing 
quickly the result of the oi^erations in which ho is engaged. 
I think in all we have to say and do about agricultural education 
in the West Indies, or anyAvhere else, we have got to bear in 
mind that it is absolutely necessary, in order to make anything 
out of it, that you should have for all students, whether they 
are going in for agriculture or not, this groundwork of general 
scientific education. When a boy has reached the age of 
sixteen or seventeen years, then comes the time wlien he should 
specialize, and that specialization should be guided and 
determined by the circum&tances in which the boy is likely 
to find himself. Agriculture is the main industry of these 
West Indian colonies—-I do not think it is likely for us to 
become any great manufacturing centre—and therefore, as 
far as the West Indian boy is concerned, we should devote our 
energies specially to teaching agriculture rather than mechanics 
and electrical engineering. Agriculture like everything eLse 
depends upon science, and there is no agricultural work which 
can be carried out properly without a knowledge of the 
principles of science which underlie it, and which are essential 
to its effective working. The agriculturist ought to learn 
and understand that the process of nature must be directed by 
a knowledge of nature, and, as Lord Bacon said many 
years ago, ‘Nature can only be controlled by obeying her.’ 
The conviction of the need of scientific knowledge in 
agricultural processes has been largely fostered in these colonies 
by the Imperial Department of Agriculture. I want the 
Conference to recognize particularly in this matter of agri- 
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cultural education, that at this present moment we are 
standing at the parting of the ways; we are in a crisis 
and we have got to deal with that crisis. The Imperial 
Department is obliged gradually to diminish its financial 
aid, and we do not know what is going to hajjpen in 
the future, and therefore at this particular moment, it should 
be brought out as strongly as possible and insisted on, that if 
this work is useful and if it is to be continued—if it is to 
prosper—it rests with the Governments of the various colonies 
to continue it. I am perfectly aware that in some of the larger 
colonies especially, the. Governments do a great deal and have 
always done a great deal. In other colonies, that is not quite 
the case; but it is most important that we should take every 
opportunity of impressing upon the Governments tlie importance 
of giving the utmost aid that is i)ossible in every colony to this 
w’ork of ediicatiou in natural science. Education generally is 
now recognized all through the world as a public work; 
and if that is the case with general education, still more should 
it be the case with education in natural science, for the 
simple reason that it Ls the most expensive of all kinds of 
education. It should receive full assistance from the Govern¬ 
ments because it is directly essential and necessary to 
the material prosperity of the colonies administered by the 
Governments. I should like to emphazise that the exhibitions 
which enable promising boys to attend the schools where 
agricultural scicn(*e is taught should be maintaint^ 1. Scientific 
instruction cannot be given by a teacher unless he has the 
money to provide the necessary apparatus; it must be given 
in a school where the organization is proper and thorough. 
Of course, it i.s not possible to insist on haviug one particular 
method tiiroughont the West Indies: each colony has its own 
particular method; but let us all have the one united 
idea—that we are going to make instruction in agricul¬ 
tural science as systematic, persevering, and effective as it 
can possibly be. And it cannot be fully effective without our 
universities, because there is no doubt that university education 
is the crown of all other education. I do not suppose that 
a university for the whole of the West Indies will ever exist; 
I do not think tliat sui‘h an institution is really needed; there 
are plenty ot‘ them in New York and Canada and in England, 
But I think it is worth while, for the sake of boys whose parents 
can afford the extia course of instruction, to bring to the notice 
of members of'this Conference that at Cambridge tlieie is now 
a regularly formed school of agriculture. I do not know any¬ 
thing about the details, but 1 believe that it is doing exceedingly 
good work, and 1 cannot imagine anything better for the 
West Indian boy whose parents are in a position to give 
him that kind t)f education after he has passed through 
the agricultural work in the sc'liools of the West Indies, 
than to go to Cambridge, having already got his foundation 
properly laid, to get the full advantage of what he can 
obtain there. It is our business to do all we can to make 
this agricultural work as good as it can be, under the conviction 
that, provided we make the education really good, the better it 
is, the better it will be appreciated. 



Hon. Pkakois Watts in an able address brought forward 
the necessity of instituting a system of scientific and prac¬ 
tical instruction of overseers, and sub-managers of estates for 
an examination for certificates on the theory and practice of 
Agriculture. Courses of readingsuitable for young men anxious to 
extend their knowledge of matters relating to tropical agricul¬ 
ture should be established. They should have special reference to 
the methods of cultivation of local crops. Examinations should 
be held at regular intervals and candidates might, if they 
wished it, be examined in a single branch of knowledge only. 
It is suggested that no one should be allowed to sit for 
examination unless he has been engaged in the actual practice 
of his work for at least one year, in order that it may be 
assured that he should be thoroughly qualified in the practical 
cultivation of the crops specified on his certificate of pro¬ 
ficiency. He referred to liow diplomas or certificates of 
proficiency might be of value in the guidance of owners and 
attorneys of plantations towards the choice of men for junior 
posts. Ho also mentioned that all examinations should be as 
practical as possible and that the board of examiners should 
contain at Ica^t one or two practical planters. 

An interesting discussion followed, and many of the difficul¬ 
ties in the way of such a system were brought forward. 

It was suggested that the subject should be brought up 
for discussion at the various Agricultural Societies in the 
West Indies, in order that the planters and overseers might be 
made acquainted with the proposals. The system of examina¬ 
tion adopted hy the Board of Agriculture and the Royal 
Agricultural Society in Great Britain for the National Diploma 
in Agriculture was instanced as being something like what was 
desired to be commenced in the West Indies. 

Professor Oarmody stated that in Trinidad, the London 
Board of Commerce issued certificates of proficiency in various 
trades, and the President referred to the examination for young 
gardeners carried on by the Royal Horticultural Society, 


GENERAL SUBJECTS. (Concluded.) 

In the afternoon session on Monday, the Committee on 
tobacco reported that the services of an expert would be useful 
in St. Kitt’s and possibly also in St. Lucia, but in the reat of 
the Windward and Leeward Islands and in Barbados, so much 
attention is being given to cotton that there is no hope at 
present of tobacco being taken up. It would be possible to 
get two of the apprentices from the Jamaica Gardens to give 
instructions for six months, at a moderate cost. 

Hon. Francis Watts read an interesting paper on some 
Essential Oils. The erection of a small still at the Botanic 
Station, Antigua, had been the means whereby a certain amount 
of information has been collected concerning a few essential 
oils— including lemon grass, bay leaf, and camphor oils. The 
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mformation available is yet of a preliminary character, but 
answers many questions that are frequently asked in connexion 
with these oils. A still suitable for making essential oils was 
briefly described. 

Professor J. P. d*Albuquerque gave information in 
respect to some samples of Cochin lemon grass oil that had 
been made at the Government Laboratory, Barbados, which 
suggested that care would have to be taken in the time of 
cutting the grass, before submitting it to distillation. Over¬ 
ripe grass should not be exi>ected to give the same yield as grass 
cut at the proper time. 

Hon. Francis Watts followed with a brief account of 
experiments with broom corn, and stated that he thought that 
this was a crop that might recommend itself as a rotation crop 
in many of the West India Islands and for use as green manure. 
Specimens of dried broom corn were submitted for examination 
to the representatives of the Conference. 

Mr. W. W Phoggatt (Government Entomologist, New 
South Wales) is travelling for the New South Wales Govern¬ 
ment for the purpose of enquiring into the work of parasites 
as a control for insect pests He stated that he had 
visited many parts of the world, and referred to the satisfac¬ 
tory work done in control of the leaf hopper on sugar-cane in 
Hawaii. He particularly emphasized the non-success of the 
control of tiu* IVuit Fly in California by means of parasites, 
although reports from that State mention that some success 
has been attained. The evidence given by Mr, Proggatt to 
the Conference was of great value and interest. 

The pRRsinifiNT thanked Mr. Froggatt for his interesting 
address and referred to some of the efforts that had been made 
by the Imperial Department in the question of the introduction 
of parasitic enemies of insect peste. 

After dealing with ix few other special subjects, the 
pRRHiOfcJNT announced that this brought the proceedings of the 
Conference to a conclusion. 


EXCURSIONS. 

The, Reception Committee appointed by the Barbados 
Agricultural Society an<l the Chamber of Commerce organized 
three very interesting excursions foi the reiiresentatives 
to the Agricultural and Canadian Conferences. These were 
the excursions on January 10, 17, and 19. By means 

of these excursions the representatives were enabled to 
obtain a good idea of the methods of cultivation adopted 
by Barbados planters in respect to sugar-cane, cotton, etc., of 
the improvements that are being made iu some of the sugar 
factories of the island, and of the working of the Barbados 
Sea Island Cotton Factory. 

The excursion to Bathsheba and country districts on 
Thursday, January 16, was by special train. Stops were 
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made at Bulkeley Sugar Factory, where the representatives 
and members of the Reception Committee, together with 
a number of ladies, were shown over by Mr, Douglas Pile ; 
at Carrington Sugar Factory, where tlxey were received by 
Mr, H. Boveix, the Manager of Carrington estate; at College 
Siding from whence the visitors were taken to Codrington 
College, where they were received by the Very Revd. Arch¬ 
deacon Bindlev. After leaving the College, the representa¬ 
tives were taken to Bathsheba to luncheon, and afterwards 
proceeded to Belleplaine, where Professor Harrison delivered 
a brief but very interesting account of the geological 
formation of the portions of the island through which they 
had journeyed. 

On Friday, January 17, an afteimoon visit was made to the 
Barbados Co-operative Sea Island Cotton Factory, the repre¬ 
sentatives being shown over byMr. Inniss (Manager), the Hon, 
F. J, Clarke, and Mr. J. R. Bovell. This factory commenced 
work in the new buildings on January 1907. It contains 
twenty-four gins, liydraulic baling press, and seed disintegrator. 
It is the lai^Obl Sea Island Cotton Factory at present in 
existence. TJie factory was full at work and tlie visitors were 
intensely interested, especially those who arc intimately con¬ 
nected with the cotton industries and the working of 
cotton faetori< s in the other West India Islands. 

On Sunday, January 19, a number of representatives were 
taken to the Crane by motor bus and in carriages. This afford¬ 
ed an opportu lity of passing through some of the lands the best 
suited for cotton in the island, and many points in connexion 
with the Barbados methods of cultivation, etc , were brought 
up for discussion. 


EXHIBITS. 

{Several of the members of the Conference submitted 
a fairly large number of interesting exhibits. A considerable 
number of samples of Sea Island cotton, arranged in boxes with 
glass faces were exhibited by Mr. J. R. Bovell, Agricultural 
Superintendent, Barbados ; Mr, W. N. Sands, Agricultural 
Suiierintendent, St. Vincent; and Mr. F. R. Shepherd, Agri¬ 
cultural Superintendent, St. Kitt’s. Many of these samples 
were from the best cottons produced by the respective islands, 
and interesting comparisons were made with a view to 
obtaining information as to the various qualities ot the dif¬ 
ferent exhibits. Pods of different varieties of cacao were 
brought from Trinidad by Mr. J. 11. Hart, and the Hon. 
W. Grahame Lang exhibit^ a considerable number of samples 
of cured cacao from Grenada. 

Exhibits of .several of the best varieties of seedling and 
other canes from Barbados were brouglit by Mr. Bovell, and 
were of considerable interest to those of the representatives 
directly connected with the sugar industry of these islands. 
Other specimens of canes were brought by Professor Harrison 
and Mr. Shepherd. Interesting exhibits of B. 208 from 
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the Botanic Gardens, British Gniana, and of a stnped variety 
of that cane from St. Kitt’s were also shown. Specimens of 
root disease were submitted by Mr. Bovell and Mr. Stockdale, 
and the beneficial effect of soaking cane cuttings in Bordeaux 
mixture was clearly indicated by exhibits shown by Mr. 
Bovbel. 

Samples of Demerara grown rice were exhibited, through 
the courtesy of the Board of Agriculture, British Guiana, by the 
Imperial Department of Agriculture, ancVrepresentative exhibits 
of specimens of a large number of the insects and fungi of 
economic importance in the West Indies were made by Mr. H. A, 
Ballou and Mr. P. A, Stockdale respectively. 


CONFER ENl^E DINNER. 

The members of the West Indian Agricultural Conference 
and the Canadian C'ouference dined together at the Marine 
Hotel on the evening of Sattirday, January 18, at 8 o’clock. 
The arrangements of the dinner were in the hands of 
a Committee, 001181*^110 g of the Hon. B. Howell Jones, tlie 
Hon. Francis Watts, and Mr, J. R. Wtlijams, appointed for 
the purpose. • 

The l^resident of the Agricultural Conference (Sir Daniel 
Morris) occupied the Chair, (’overs were laid for seventy- 
eight. In addition to the memborh of the two Conferences, 
there were a number of guests including the following: Lord 
Basil Bla( kwood (Colonial Secretary) ; 31r. Otho Carter 
(A.D.C. and Private Secretary); Lieut-Col. A. B. R. Kaye, 
(Inspector General of Police); Mr. C. P. Clarke (Solicitor 
General); Mr. G. de Labastide ; etc., etc. 

His Excellency the Governor (Sir Gilbert T. Carter) and 
his Honour the Chief Justice (Sir Herbert Greaves) 
were unavoidably absent. 


Dinner over, 

Sir Daniel Morris rose and proposed the toast of‘The 
King,’ wliich was drunk with the accustomed honours. 

Sir * Daniel Morris again rose and said : I have to 
express on belialf of his Excellency tJie Governor his great 
regret that he is unable to be with us this evening, owing 
to indisposition. In the absence of liis Excellency, his Lord- 
ship the Bishop has been kind enough to take charge of the 
toast of ‘The Imperial Department of Agriculture,* 

His Jjordship the Bishop thereupon rose and said; 
Sir Daniel Morris and Gentlemen,—It seems to mo that 
every Agricultural Conference is likely to bring to me a new 
experience, Last year, as you remember, we had a dreadful 
experience in Jamaica, the like of which I had never experienced 
before, and now to-night, another experience has been put upon 
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me. I shoiild like to have had a little more notice given 
that I was to propose this toast, because it is the toast 
of the evening, namely ‘ The Imperial Department of Agricul¬ 
ture.’ I think Mr. Chamberlain never did a better or wiser 
thing in the interest of the West Indies, than when he instituted 
this Agricultural Department. (Cheers.) In going through 
education reports from the other colonies and particularly those 
over which the Agricultural Department exercises influence, 
we find that in every colony there has been some attempt 
more or less in educating the teachers and children in agri¬ 
culture: school gardens have been formed and agricultural 
colleges established. The fruits of these efforts cannot be 
seen now, but will in the near future. The Department 
of Agriculture has had a great many difficulties to coutemd 
with : some of these it has got over. There is one thing that 
we the members of the Education Section have found out 
and that is, that whatever may be the failure in the case 
of school gardens or anything like that, it is not owing to 
any want of attention or effort on the part of the Department, 
blit to want of appreciation on the part of the local Govern¬ 
ments who have not supported the efforts of the Deparfinent 
as we think they ought to have done; and I think we shall 
emphasize that in our report. The success of bringing all 
these delegates together to-night from the various islands, 
making them forgot tlieir insularity, ^and meeting for one 
purpose alone, and that is, the good of Wist Indian 
Agriculture, speaks for itself. It is an example of the success of 
the of the illustrious head ot* the Imperial Department 

of Agriculture. 1 mentioned at a meeting of the Education 
Coramitt.^e a plan I had in my mind—I call it a dream of 
an old man, perhaps only to be laughed at having rogjy^d 
to further advance in agricultural instruc*tion, 1 should like to 
see, and to live long enough to iiave some hand in bringing 
about, the establishment of a college which would embrace all 
the islands of the West Indies, and that there should be in it 
a faculty of tropical agriculture. (Hear, hear.) I have advocated 
the claims of the Imperial Department of Agriculture very 
badly indeed, but I have done as well as 1 nould at very 
short notice and I ask you, gentlemen, to join with me in 
wishing success to the Imperial Department of Agriculture, 
and long life to its Commissioner, Sir Daniel Mouris. 

The toast was drunk with much enthusiasm. 

Sir Daniel Morris (who on rising to respond was greeted 
with cheers) said : My Lords and Gentlemen, -I feel exceed¬ 
ingly indebted to his Lordship the Bishop for his kindness in 
coming here and undertaking the duty of proposing the toast 
of the Impe'rial Department of Agriculture. His Lordship has 
been one of the most steadfast friends of the Department, 
especially in regard to the question of agricultural education. 
This is the second occasion on which his Lordshif) has 
acted as Chairman of the Educatiou Section. The Education 
Ser^tion at this Conference has done valuable work in bringing 
together a record of the efforts that have been made m 
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diff^nt parts of the West Indies to.encourage the teaching 
of agti0ilitufe in elementary schools. This record it H 
proposed to submit to the Secretary of State. The Con¬ 
ference of 1908 will, I believe, be a memorable one. To 
begin with, we have a larger number of representatives on this 
oc^casion than at any other Agricultural Conference. We have 
also a Conference with regard to Trade Relations with 
Canada. The meeting of these two Conferences will stand in 
history as possibly the first stage of a common Legislature 
for the whole of the West Indies. I believe that when such 
a time comes, the West Indies will begin to assume their real 
position among the agriculturnl communities of the world. 
At present, the West Indies are so isolated and divided 
that they can hardly take joint action on any single sub¬ 
ject. Perhaps that is not the fault of the West Indies; it may 
be the fault of their cfrcumstances, geographical or otherwise. 
We have ou the present occasion Administrators, Colonial 
Secretaries, and members of Executive ^ and Legislative 
Councils. We have practically what may be called a West 
Indian Parliament. To attain success in our present 
efforts we must have a long pull and a strong pull to make 
tJie West Indies still more jjrosi)erous. Tliey have had a 
splendid history, and I do not despair of seeing them attain to 
considerable prosperity in the future. (Uheer«.) 

We have in the Canadian Conference now meeting here an 
agency that may biing us into closer contact with our vigorous 
and thriving kinsfolk to the north. If, as the result of 
the Canadian Conference, we can convince the people of the 
Dotuinion that we are prepared to meet them half way, they 
will no doubt respond and make buch changes as regards 
transportation or other matters as will be of great advantage 
to both countries. 

To return to the Agricultural Conference; I have been 
very much struck ou the present occasion with the thorough¬ 
ness and heartiness with which all the representatives have 
joined in the business of the Conference. We have had fewer 
set papers than before, but we have had more interebtittg 
discubsions, and I hope when the records of the Conference are 
published they will bo found to contain subjects of great value 
and interest. The West Indies are fortunate in tlio character of 
the men entrusted with agricultural work. They are men of 
high htuuding in science, and are as <»omi>etent as any in other 
parts of the world. In addition, w^e have well-trained technical 
men wlio have become closely associated wdth their work and 
in entire sympathy with the people among whom they labour. 
We have also members of Agricultural Societies attending our 
Conferences, and I believe the blending of the labours of the 
scientific and practical workers will secure the best results from 
both sides. The scientific oflicers of tlie Department have done 
their work in such an excellent manner as to gain tlie confidence 
of all those among whom they labour. 

The Department has now been working for some years. 
In March 1908, the Department will have existed for mne and 
a half years. That will be the end of the first term of its 
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existence. From April 1, the Department will miter upon its 
second term, which will last from April 1,1908, to March 81, 
1918. The Department will be maintained partly from funds 
supplied by the Imperial Gk>vernment and partly from colonial 
funds. I am happy to say that practically all the Legislatures 
in the West Indies have consented during the coming year to 
make up any deficiency that may arise in the Imperial grant. 
(Cheers.) 

This proves that the Imperial Department of Agriculture 
is regarded as essential to the welfare of the West Indies. 
I rejoice in the prospect that the Imperial Department of 
Agriculture will be continued for another period of five years 
on the present lines. (Renewed Cheers.) 

Hon. Forster M. Allbynb (Barbados): I have had 
a great honour conferred on me this evening; that is, I have 
been asked to propose a toast to the visitors to this island, whom 
we have been doing our best to entertain during the past week. 
You may have thought that we, who have taken part in your 
excursions, have been chiefly the measure of affording you the 
gratification you have had. That is not the case. All the 
gratification and entertainment have been the spontaneous 
gift of the whole island. (Cheers.) It is from the people of 
Barbados. It is their gift and is not the gift of any particular 
individual. I feel very grateful to our friends who have 
come from Canada. We offer and extend to them a most 
hearty reception, and we hope that their efforts may enable 
us to obtain rapproachment between Canada and the West 
Indies that will be of lasting benefit to all. (Cheers.) Now 
we come to the objects of the Agricultural Conference. Of 
course we have met here together to compare notes as to our 
experiences and to do our best towards the promotion and 
improvement of the industries we all have at heart, whether 
it be sugar-cane, rice, cotton, limes, or anything else. But 
there is something else that exists beyond that. We have 
come together veiy often. What we want, and what 
these Conferences are helping us to do, and what every time 
we meet I feel more sure of, is that we want here in the 
West Indies not so much a federation of governments as 
co-operation of our aims and objects. (Cheers.) We must 
never forget that we owe all these Conferences to Sir Daniel 
Morris; it is through him that has come about all the practical 
suggestions that the Royal Commission of 1807 made; and 
it is to him that all the success that attends these annual 
gatherings is due. When I sixike at the last Conference in 
Trinidad I said 1 was afraid it was hardly worth while alking 
the people of Trinidad to come over to Barbados, because we 
had so little to show them either in the way of scenery or 
machinery. That was true then and it remains true now. But 
we have made a start. 

1 must ask you to drink to the health of the visitors to Bar¬ 
bados, coupling with the toast the names of the Hon. R. H. 
McCarthv, Mr. Williams, and the Hon. E. St. John Branch. 
(Applause.) 
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The toast was drank with the utmost enthusiasm* 

Hon. R. H. McOaethy (Trinidad), in replying, said: 
I endured a good deal of mental distress about an hour 
before we sat down to dinner, when a member of the energetic 
Committee of this banquet informed me that I had the task of 
replying, or partially replying, to the toast of the visitors. 
To mak^e a speech worthy of an occasion like this in an 
audience so large and important would, in my case, require 
that one should have about a week to think almut it. This is 
the third occasion on which I have been selected officially to 
attend conferences at Barbados, and I look on each of those 
occasions with a certain amount of pride. The present occasion 
is a momentous one, for here are gathered together the members 
of two Conferences—one performing the bask of convincing 
and proving to the West Indians that advance in agriculture can 
bo made, while the other, with which I am more closely 
associated, is endeavouring to effect improved trade relations 
between these colonies and that large colony Canada. Barbados, 
in spite of the modest tones in which Mr. Forster Alleynb 
spoke, has a great deal to be proud of, and knows it (cheers)— 
a long and proud history to which we from the other islands 
must take off our hats. Destiny has something better in store 
for Barbados. I am convinced that here one day, some 
day—whether it be near or far depends ui)on the people 
of the West Indies and to a great extent upon the people 
of Barbados—representatives from all the West Indies 
will assemble liere and will guide these West Indies to 
prosjierity and to progress, and will take a share in the 
affairs of the Empire by sending their representatives to 
Westminster. That may be a dream, but it is a dream that 
will be realized one day, and if I were a Barbadian, or a West 
Indian even -I am only a bird of passage, a stranger and 
sojourner—1 sliould look forward to that day as a great day 
in our history. (Applause.) 

Mr. J. K. WiTJJAMS (Jamaica): Every member to these 
Conferences, a visitor to Barbados, is, no doubt, anxious to 
express personally his appreciation and gratitude to the 
people of Barbados for the hospitality and entertainment 
they have shoAvn us, and for the infinite trouble which we 
know they have taken on our behalf. I first came to Barbados 
when I was very young. Before I came liere T knew it was 
a small island—I mean small in comparison with Australia or 
Japan—-but during the days we have been here, there has been 
much more a chance of Barbados exhausting us than of our 
exhausting Barbados. The only other fact that I knew about it 
was that it had a crowded population, and it is one of the 
most beautiful examples of one of the scientific verities that 
where everything has become crowded we should suit ourselves 
to our environment. Here everything has been crowded: our 
business has been crowded and pleasure has followed so close 
Uix>n business that it is impossible to say where the one ended 
and the other began. We have learnt all sorts of lessons — 
agricultural, scientific, and reciprocal. There is, however, one 
lesson whi<^ is very interesting, and that is the way they deal 
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with a superabundant population. It is interesting to delegates 
coming from afar. We have learnt how to make the best 
of everything and that is what all of us can learn with 
advantage. As this evening grows older, there seems to be 
a feeling of being drawn closer to one another. That, I think, 
means that we are fast being timed up to concert pitch in the 
matter of reciprocity, and it indicates that both our Confer¬ 
ences must and will he exceedingly successful. (Applause.) 

Hon. E. St. John Branch (Leeward Islands) said: The 
replies to this toast are three-fold, and you will forgive me if 
I merely content myself with associating myself with all that 
lias been so ably said by ray two friends who preceded in 
responding to the very kind words of Mr. Allkynb:, and with 
re-echoing what we have experienced in the kindly welcome 
that has been accorded to us since we have come to Barbados. 
(Cheers.) 

Professor P. Carmodv (Trinidad) said : The task which has 
fallen to me to-night is a very agreeable one, but at the same 
time it is exceedingly difficult, because whatever words may 
pass from my lips and hoivever I may try to express them, I feel 
that anything 1 may say or however well I may say it will be 
inadequate for the occasion, because, as you have heard from 
Mr. PoRSTER Arj.KYNE, the hospitality that has been given on 
this occasion to the visitors to this Conference has been the 
whole-hearted, spontaneous hospitality of the whole of the 
people of this island. Barbados, from its geographical position 
stands above nil the other West Indian colonies, and so like¬ 
wise in regard to hospitality it stands head and shouldei*s 
above all these colonies. It is impossible foi* me to describe 
the experience whicli we have had of that hospitality. We 
have received attention whicli makes us feel that each one 
of us was a special object around which the Reception Com¬ 
mittee gather^, and I think they deserve unlimited credit 
for the way in which they have undertaken the work they 
have done to render the visitors comfortable. 1 now ask you, 
.gentlemen, to rise and drink the health of the Reception Com¬ 
mittee, coupling with the toast the name of the Hon. Mr. 
Clarke. (Cheers.) 

The toast was drunk with greatest enthusiasm. 

Hoo. P. J. Clarke (Barbados), in responding, said : On be¬ 
half of the members of the Reception Committee and the’people 
of Barbados, I most heartily thank Professor Cakmody for the 
kind words that he has said to us, and you, gentlemen, for the 
hearty way in which you have received what he has been pleased 
to say. We feel that we are rewarded by this kind appreciation of 
our efforts to welcome and entertain you as guests in this island 
and to make your stay as pleasant as possible. I assure you 
that it has bt'on the greatest possible pleasure to us to do all in 
our power to make you happy. When we came to plan our 
entertainment we found ourselves in difficulty. There were 
some of us who had been to Trinidad and others to Jamaica, 
and we felt that it would be almost impossible for us to 
httenipt to compete with those two colonies. We have no fine 



scenery, we have no wild interesting country, we have no 
natural phenomena, and when we planned one or two excursions, 
we found ourselves at the end of our tether. But if wo have 
been able to do anything to make your stay in this island 
agreeable, we feel that wo have been amply rewaided. 
There is one side of these Conferences which should not be 
lost sight of, and that is the social side. When men from 
different colonies with different interests meet together, 
they interchange views, receive each other’s hospitality, and 
get to think better of each other. They Ipse prejudices, and 
also learn that to accomidish anything we must all work 
cordially together. (Cheers.) 

Hon. Pranois Watth (Antigua), in proposing the toast of the 
Agricultural Hoards and Societies, said: This Conference this 
evening I may characterize as one of.dreams—dreams of things 
wliicli are to happen -dreams of things which some of us, 
perhaps all of us, liope may come to pass. May I say that it is 
in the Agricultural Societies that these dreams begin and must 
end and have their fulfilment. These Agricultural Societies 
and Agricultural Boards have a great work to do and a grea^ 
mission before them, and must necessarily play a great part 
in the work we have in hand. It is in the medium of the 
Agricultural Societies and in Agricultural Boards that good 
seed is planted, in whieli the seed will germinate, grow, and 
we hope, come into fruit. It is there that the ideas formulated in 
other places are put to the touchstone of practical utility. There 
they are carefully testK'd by those whose business it is to hand 
them on and make them things of everyday life and everyday 
work I ask you, gentlemen, to rise and drink to the toast of the 
Agricultural Boards and Societies, coupling with it the name 
of Mr. Edgar Tripp. (Cheers.) 

The toast was drunk with enthusiasm. 

Mr. Edgar Tripp (Trinidad) briefly replied in an interest¬ 
ing speech, stating how’^ he became connected with the working 
of Agricultural Societies. 

Tlie party separated after singing the National Anthem. 


(JONGLUftlON. 

The President on Monday afternoon stated that in closing 
the Conference, he wished to place on record his best thanks 
for the kind and cordial manner in which all th^ representa¬ 
tives had assisted in making the Conference of 1908 a 
success. A large amount of work had been got through. The 
question of seedling canes had been fully discussed. Larger 
areas, estimated at 50,000 acres, were now planted, and it is 
confidently hoped that seedling canes will give such results 
in points of yield and resistance to disease as will recom¬ 
mend them for general adoption. In cacao, wo had 
fine quality in the West Indies. Efforts should, however, 
be made to get the product more uniform. A Ihrge'amount 
of knowledge has been obtained oi the diseases of cacaio, 



and the cultivation should receive much more attention if the 
cacao industry of the West Indies is to advance and 
prosper. Cacao in Grenada was increasing in area, but 
the exports had not advanced at a proportional rate. Grenada 
has to depend upon practically a single industry; there-^ 
fore every effort should be made to keep the trees in health 
and capable of yielding remunerative crops. The lime juice 
industry was making satisfactory progress. The cotton industry 
is now fully established and it contiibutes very largely to the 
welfare of many of these colonies. The rice industry was 
advancing rapidly in British Guiana, while the rubber 
industry is likely to be an important one in the future of 
British Guiana, Trinidad, and Jamaica. 

In concluding, Sir Danibl Morris mentioned that the mem¬ 
bers of the Conference were greatly indebted to the Government 
of Barbados, to the General Assembly, and to the Reception 
Committee apiiointed by the Agricultural Society and the Cham¬ 
ber of Commerce for the very excellent arrangements they had 
made. It was incumbent upon them also to express their 
indebtedness to the Royal Mail Steamship Company for the 
liberal treatment that representatives had received from them. 
Thanks are also due to the Manager of the Barbados Light 
Railway, the Managers of the Motor bus and Tramcar Com¬ 
panies, the Inspector General of Police and others who had 
so largely contributed to the success of the Conference arrange¬ 
ments. 

Hon. Forster M. Alt.rvnb, in moving a vote of thanks to 
the President, said that at the opening of the Conference he 
foretold that it would be a successful one. If this had been 
a successful Conference, it was in a great measure due to 
the tact, perseverance, and ability with which the President 
had conducted their deliberations. A great many subjects had 
been brought up for discussion ; some of them may have been 
thorny, but they had got through the work in a most har¬ 
monious way, and they had all profited by the experience of one 
another, not only from the papers which had been read, but by 
the discussions that had subsequently taken place. From 
a social point of view the Conference had also been a success, 
and he was glad to hear the way in which the President had 
spoken of those who had been instrumental in helping them to 
carry out the arrangements. The time, however, had come 
to say good-bye. They could all of them say that they had 
had a useful time, and a happy time, and he hoped everyone 
would carry away with them pleasant recollections of the 
Conference at Barbados of 1908. (Applause.) 

Hon. B. G. Bennett, in seconding, said he was present as 
a visitor, but not as a i*epresentative, at the first Conference held 
in Barbados and had since followed the work of the Department 
very carefully. He was convinced of the importance of that work 
and of the value of the indefatigable efforts of Sir Daniel Morris 
in raising the fortunes of the West Indies, not only in the 
direction df agriculture but in drawing the attention of out¬ 
siders to the resources of the West Indies, and in attracting 
csf^tal and desirable jettlers for the development of those 
resources. 



Hon« Francis Watts, ia sapporting the vote at thaaks to 
the Prb}S!DBNT, put it to the meeting and it was unanimously 
carried, the members of the Oonferenoe signifying their assent 
by all standing. 

The President, in acknowledging the vote of thanks, 
desired to assure members of the Conference that he would 
look back upon this Conference as the best of the many over 
which he had presided. 

Hon. B. Howei.1. Jones, on behalf of the delegates, 
formally proposed a vote of thanks to Mr. Bovbll and his 
assistants for the admirable manner in which the arrangements 
for the reception and entertainment of the delegates had been 
carried out. 

Hon. Francis Watts seconded the vote of thanks, which 
passed unanimously. 

Mr. J. R. Bovbll, in tendering his thanks for their kind 
references to him in connexion with the arrangements for 
the excursions, said it would have been impossible for those 
arrangements to have been successful without the ready help 
that he had received from the Chairman (Hon. F. J. Clarke) 
and other members of the Reception Committee, and from 
the clerks in his office, especially Messrs. C. B. Stoutb and 
J. H. Dash. They had had the magnificent standards of 
Jamaica and Trinidad before them and they had attempted 
to do their best for the delegates in order that they might, 
in some measure, return the hospitality received in those 
colonies. 

Piofessor Carmody then moved a vote of thanks to the 
Honorary Secretaries of the Conference (Messrs. A, G. Howell 
and F. A. Stockdalb) for the excellent manner in which they 
had discharged their duties—duties which had contributed to 
the smoothness with which the machinery of the Conference 
had been run. 

The vote of thanks was carried. 

The President was glad that Mr. Carmody had not forgot¬ 
ten the services of the Secretaries and that they had Ib^en 
acknowledged by the Conference. He added that, owing to 
the effort of Mr. Stockdalb, it was hoped that sometime 
to-morrow, they would have placed in their hands a special 
Conference number of the W'eJit Indian Bulletin containing 
a summary of the business of this Conference up to this after¬ 
noon. (Applause.) 

The President then declared the Conference closed. 
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EBPOBT OF THE OOMMITTliB OK AOBIOUIiTXT- 
RAL EDUCATION IN THE WEST INDIES. 

ELEMENTARY SCHOOLS. 

The Education Committee have carefully eoneidered the 
i*eportH which have been presented by the several colonies 
dealing with agricultural elementary education. 

, The reports, which were true as to facts, scarcely slewed 
in sufficient detail the exact position of agricultural education 
in the different colonies, and the Committee suggest that it 
.would be well that they should be referred back to the 
different colonies for more detailed and complete information. 

The Committee recommend that, in referring the several 
sections of the report to each of the colonies concerned, 
information should be particularly asked for under the follow¬ 
ing heads:— 

(1) The average size of the class for practical agriculture 
and the average size of the plot. 

(2) What standards are included in the class? 

(8) Within what limits are the children who take part in 
practical work conhned ? 

(4) Is any ptf^vision made for the special remuneration 
of teaching practical agricultural work, and if so, what? 

(5) What place in the school time-table does practical 
work in agriculture occupy ? 

(6) What provision is made for instruction of teachers 
and students in Training Colleges to qualify for such special 
work? 

(7> What provision is made for meeting the expenses 
connected with (a) fencing, (b) tools, etc., and (c) seeds 
necessary for school gardens? 

(8) What special difficulties are there in your colony in 
the establishmeht and maintenance of school gardens? 

^ (9) Is*agricultaral instruction compulsory ? 

We find, however, from the reports at hand, that there are 
Icertain features common to all the colonies. 

TRAINING OR TBACHRRS. 

In nearly every colony steps have been taken towards the 
training of elementary school teachers, though the details 
differ in the various colonies. 

In Jamaica, for example, a continuous course of lectures 
for a month at a time has been given for several years. 
Teachers from the country have been brought down to the 
Mico Training College, where they have been maintained at 
the expense of the Government. The services of the staff of 
the Mico College have been utilized, t^upplemented by the 
officers of Government Laboratory and Botanical Depart¬ 
ments and volunteer lecturers. 
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The annual cdst of the monthly training has been about 
£17S« and nearly all the head and assistant teachers of 
elementary schools have been through the course. 

Similar courses of lectures have been given at one or more 
centres in each of the other colonies. In some instances 
assistance--to a greater or less extent has been given by the 
Govei nment of the colony. In ochers, the total expense has 
been drfrayed by the Imperial Department of Agriculture. 

The result has been that all the elementary teachers of 
the several colonies have had an opportunity of instruction in 
agriculture, and a large pi*oportJon have availed themselves of 
it. 


In addition to instruction given to teachers who are 
already engaged in teaching, the reports show that agriculture 
forms a regular part .of the curriculum for male students in 
the Training Colleges in Jamaica and Trinidad, and for female 
students at the Spring Garden Training College in Antigua. 

SCHOOIi QARDEXS. 

The provision and use of school gardens have been general, 
and, on the whole, the progress has been fairly satisfactory. 
Where the progress has been less satisfactory it has been due 
in part, to the difficulty of obtaining land, as in Barbados, or to 
the cost of preparing it, as in British Guiana, but more to the 
smallness of the grant allowed to elementary teachers for 
agriculture. 

There is no indication that teachers are now unwilling to 
teach the subject in any of the colonies. But in some, as in 
Barbados, it pays them better to teach other subjects. Where 
real success has been attained, as in Trinidad, it has been due 
to the liberal scale on which grants have been allowed for 
teaching the subject. 

There is general testimony to the fact that the opposition 
oil the part of the parents to their children working in garden 
plots has died out, and there is no less common a belief on the 
part of the members of the Committee, that if grants for 
teaching the subject were more liberal in certain colonies, there 
would be no complaint as to the lack of interest on the part of 
the teachers. 

Where it is impossible to obtain land for school gardens, 
the childi’en in many schools cultivate plants in pots and boxes 
at school and at home. 

AQRKJULTURAL SHOWS, 

The testimony is general, as to the stimulus which is given 
to agriculture by the holding of agricultural shows, and 
especially so when provision is made for school exhibits. In 
Barbados, last year, no less than fifty-one prizes were gained 
by school exhibits. Such shows have great interest for the 
parents, and must influence for good not only the children them¬ 
selves but all who are connected with them. For these 



reasons tlie Committee suggest that the holding of such shows 
with pri/ves to school exhibits should be extended as widely 
as possible* 


MODEL GARDENS. 

An interesting account has been given of the model gardens 
which have been established in British Guiana—two in George¬ 
town and three in the country districts. These appear to be 
excellent centres for teaching the children and others in their 
neighbourhood, and we specially commend a practice which 
there obtains of giving to four selected boys, the opportunity of 
continuing their agricultural education by apprenticeship to 
the scientific instructor of the Government. 

In the smaller colonies, it is felt that one of the 
greatest wants is that of suitable direction to teachers and 
children and the people generally, by means of frequent visits 
of qualified Agricultural Instructors. 

All the representatives on the Committee wish to empha¬ 
size the vast importance of this subject of education in Agri¬ 
culture to the welfare of every colony, and all bear testimony 
to the marked advance, not only in knowledge of, but in general 
interest in, agricultural matters. This is true not only of 
children but of parents and others generally. The opposition 
of parents, the indifference of teachers, and the ignorant 
attitude assumed by some that scientific instruction was not 
needed have passed away, and considering the difiiculties such 
as these combined with the smallness of the financial grants, the 
Committee considers the past satisfactory and the future full of 
hope. 


SECONDARY SCHOOLS. 

The Educational Committee have had under review a series 
of reports dealing with agricultural instruction given in the 
West Indian Colonies to students other than the pupils in 
elementary schools. The reports have been drawn up at the 
Head Office of the Imperial Department of Agriculture from 
the printed matter there available. The sketch given is, how¬ 
ever, necessarily incomplete. It is understood that before they 
are put in their final form for transmission to the Secretary of 
State, they will be referred to the Governments of thewarious 
colonies for revision and enlargement by those who have first¬ 
hand acq^intance with the subject in each. 

It appears that in all the larger colonies, and in most of the 
smaller, serious and steadily growing efforts are being made to 
bring scientific agricultural instruction within the reach of 
those who aspire to become planters or managers of plantations, 
or scientific experts in tropical agriculture, and instructors, in 
their turn, of others. 

It is natural that some of the boys who have had these 
advantagei should turn to other callings in which scientific 
knowledge is required, and should migrate to other lands 
Nor is tl^ to be deprecated* Experience has shown, however 
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that a large proportion apply the knowledge thus acquired to 
the purposes which are more directly in view. The West 
Indian colonies cannot be said, as a whole, to be in the 
van-guard of education in Natural Science; but there is 
perhaps no part of the British Empire in which a greater effort 
is made to make such education bear more directly upon the 
special requirements and opportunities of the population among 
which it is given. This special direction of aim has without 
doubt been largely stimulated by the work of the Imperial 
Department of Agriculture ; and as the power of this Depart¬ 
ment to assist is gradually lessened by the diminution of the 
imperial grant, it is of the utmost importance that the Govern¬ 
ments and the peoples of these colonies should show themselves 
willing to continue, from their local resources, the required 
assistance. 

The work done appears to fall under four headings :— 

1. In some colonies, instruction in agricultural, as distinct 
from genera], science is given in the secondary schools them¬ 
selves. This method is perhaps most fully developed at 
Harrison College, Barbados. In this school, the services of 
a Lecturer in Agricultural Science, maintained from 1899-1907 
by the Imperial Department of Agriculture, and acting under 
the Island Professor of Chemistry in the Government Labora¬ 
tory which forms part of the college buildings, are almost 
entirely given during term time to an agricultural science class. 
To this class, boys are admitted who have reached the higher 
forms. More than half of their school hours are devoted to 
Natural Science; and they are instructed in i)hy8ics, agricultural 
chemistry (theoretical and practical), botany, physiology, 
agriculture, and horticulture (with special reference to the agri¬ 
culture of Barbados and neighbouring colonies), and the plant¬ 
ing, manufacture, and analysis of sugar. At the end of a two- 
years’ course, they may obtain a diploma upon an examination 
specially held for the purpose by the Cambridge Local Examina¬ 
tion Syndicate ; the diploma being countersigned by the Island 
Professor oi Chemistry and the Head-master of the school. 
Exhibitions giving free education at Harrison College for this 
course have been given by the Imperial Department to boys 
belonging to Barbados, to the Windward Islands, and to the 
Leeward Inlands respectively. They have been given prefer¬ 
ably to sons of planters or managers of plantations ; and only 
to bojfis who at the time of election have the intention of 
devoting themselves to agricultural work in tlie West Indies. 
It should be added that a carefully organized course of 
elementary science instruction is now given in the lower forms 
to all boys without exception, so that boys who intend to 
specialize in this subject will have their groundwork prepared 
before they enter the agriculture science class. 

About seventy-two boys have been admitted to this class 
since 1899, of whom fourteen have been exhibitioners. The 
value of the work done has been proved by examiners* reports ; 
and the callings, actually adopted by the exhibitioners who 
have left the school have, to a very large extent, justified the 
intention with which the exhibitions were given. 



Special attention has been drawn to Harrison Ckdiege on 
the present occasion, because the Imperial Department of 
Agriculture has now found it necessary to withdraw the salary 
of the Lecturer in Agricultural Science, and also the grant for 
the exhibitions. Without the Jieeturer, the whole scheme 
would collapse; and a serious blow would be dealt to the 
general science teaching of the school. Without the exhibition¬ 
ers the class need not indeed disappear, but its efficiency 
must be greatly lowered by the loss of some of the best boys ; 
and a valuable opportunity is lost to some of the most 
deserving inhabitants of Barbados and of the other colonies 
concerned. 

A proposal is now under consideration to make the 
Lecturer a permanent official of the Government Department 
of Science and Agriculture, paid from the Colonial Treasury, 
The Committee hope that the Conference will lend the weight of 
its influence to this pr<^posal; and will also urge upon the Govern¬ 
ments of Barbados, the Windward Islands, and the Leeward 
Islands respectively, that a sj^^stem of exhibitions for agrieultiiral 
science should be maintained. 

The same method of teaching, in outline, is in use at 
Queen’s College in British Guiana, the Queen’s Royal College and 
St. Mary’s College in Trinidad, and the Grammar School in 
Antigua. In Trinidad the boys of the two schools receive 
instruction in common at the Government Laboratory. The 
Lecturer, however, labours under a very great disadvantage 
in being without a Laboratory. In Antigua, the boys are 
taught by a Lecturer maintained by the Imperial Department, 
which also provides exhibitions enabling boys to attend the 
school for this purpose. In British Guiana, the work is done by 
the College staff in the College Laboratory. In these colonies 
however, no diploma is given. The students in Trinidad 
and in Antigua offer agricultural science as a subject in the 
examination for Cambridge Senior Local Certificates, after 
having taken chemistry for the Junior Local Certificate. The 
subject of agricultural science has been recently added to the 
syllabus, as the result of a request from the West Indies. In 
the opinion of those members of the Committee who have 
prepared boys for it, its treatment might with advantage be 
modified; and in British Guiana the examination is not used 
on account of the practical difficulties connected with it. 
A recommendation with regard to this will be found at the end 
of this report* 

2. A second method is that wliich is found in use at Jamaica. 
At the Jamaica College regular courses are held in general 
science, but no specialiZiCd agricultural teaching is given. This 
work is done at the Government Laboratory for students, 
whether from the Jamaica College or elsewhere, who have left 
school. Scholarships are awarded by the Board of Agriculture 
to the most promising of these students at entrance, and at the 
close of the course a diploma is given upon a purely local 
examination. There were in the last year seven students work¬ 
ing for this diploma. In respect of the time taken for training, 
this does not} differ muqh from the Barbados schemei as boys 
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intended for the course usually leave school at the age of 
seventeen, when, if they were at Harrison College, they might 
begin the course without leaving school. But the work in 
Jamaica, as unconnected with any school, may be found to 
open itself to a wider range of students. 

At Montego Bay School in Jamaica, however, a start is 
being made upon the other plan ; and practical agricultural 
instruction is given to boys in the school itself. 

In connexion with this second method, it should be added 
that those who are concerned with the work in British Guiana 
are anxious to procure the establishment, by the Government, of 
a few scholarships to be competed for by Queen’s College boys, 
and to be used for a two or three-years’ course of theoretical 
and practical work under the Director of Science and Agri¬ 
culture. 

8. The third method has been adopted in certain smaller 
colonies in which, if a secondary school exists, no science is 
taught in it. This method is entirely due to the initiative of 
the Imperial Department, which has established in Dominica, 
St. Lucia, and St. Vincent, agricultural schools into which 
selected boys are passed from the elementary schools. The 
St. Kitt’s-Nevis school, although called a Grammar and Agri¬ 
cultural School, may be brought under this head, as having 
been initiated by the lui[)erial Department for the same 
purpose. The aim of these schools is to give a practical 
instruction which shall equip boys for responsible work 
in plantations, rather than to produce scientific experts. 
There is in each school au average of about twenty boys, and 
of those who have already passed through the course, 
a satisfactory jiumbcr, 50 per cent, and upwards, have remained 
to work in the island where they have been taught. 

In each of tliese colonies, the school, which was at first 
maintained entirely by the Imperial Depattmont, is now 
supported to the extent of at least one-half of tlic expense by 
the Ooveruiiient, and it is hoped that this local aid may 
gradually be increased. 

4. A further method is in use at the Government Laboratory 
in Trinidad, at which arrangements have existed since 1893 by 
which any person, wishing to receive si)ecial agricultural 
instruction to qualify him for holding au appointment for 
which some technical knowledge or skill is re<iaired, may avail 
himself’of this instruction at a nominal cost. 

CONCLUSION. 

It is evident to the Committee, upon their general review 
of the subject, that a very notable advance has been made in 
the last eight years in the promotion oi agricultural education 
of the higher kind in the West Indian colonies. This must 
liav(', and is having, a further effeet, not loss important to the 
general interest of the colonies, in stimulating the progress of 
general science teaching in the secondary schools. There is, 
moreover plenty of evidence that- tlio efforts made are 
appreciated, and that planters are increasingly ready to 
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employ those who have been trained on the methods here 
indicated. Nor should it be forgotten that the work as it 
advances will develop a generative faculty, and will produce 
not only men who will bo able to apply scientific method to the 
practical work of production, but also men who will be 
competent themselves to give valuable aid in the work of 
instruction. In this manner, the schemes of higher instruction 
are the necessary coping stone of the edifice, the foundations 
of which are laid in the elementary schools. 

It remains for the Government of these colonies to carry 
on and extend the work which has been so well begun. 

, The conclusions reached in this report are summed up by 
the Committee in the following recommendations 

1. That every effort should be made to induce the Govern¬ 
ments of the West Indian Colonies to take up in a liberal spirit 
the work of agricultural instruction in all its branches. 

2. That in every secondary school a systematic course of 
instruction in chemistry, elementary physics, and botany should 
be given to all pupils at some stage of their career; this being 
important both for its general educative value, and as a ground¬ 
work for those who need higher instruction in science for 
agricultural or other purposes. 

3. That an effort should be made to maintain, from the 
funds of the colonies concerned, the exhibitions to Harrison 
College from Barbados, the Windward Islands, and the lieeward 
Islands, heretofore given by the Imperial Department of 
Agriculture. 

4. That it is desirable that scholarships should be estab¬ 
lished by the Government of British Guiana, which shall enable 
selected boys from Queen’s College, Deinerara, to pursue 
a course of agricultural study under the Director of Science 
and Agriculture. 

5. That the Cambridge Syndicate of Local Examinations 
be asked to consider the opinion expressed by those who have 
prepared boys in the new subject of agricultural science, that 
the questions set are too difficult for students after one year’s 
specialized instruction limited to about four hours a week, and 
that a remedy may be found in reserving the present 
standard for the examination held at the end of two years’ 
instruction, and in making a lower standard foi’ tliA AYn.niinn. 
tion held at the end of the first year. 

W. P. BARBADOS, (Pi’esident.) 

HERBERT A. DALTON. 

J. P. d’ALBUQUBRQUB. 

T. A. POPE. 

J. H. COLLENS. 

J. E. REECE. 

C. A CONDELL. 

P. CARMODY. 

longpield smith. 

AUSTIN H. KIRBY. 
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BBPOBT OF THB BZPBBIMBNT STATION 
OOMMITTBB. 

The Committee appointed to consider this (luestion 
recommend:— 

(1) That it is of the highest importance to the progress 
of the agricultural industries of the West Indies and British 
Guiana that there should be one or more Central Agricultural 
Stations in each colony. 

(2) That the oiticers attached to these stations should devote 
themselves solely to the investigation, under modern scientific 
methods, of the special problems affecting the agricultural 
industries of each colony. 

(3) That it is desirable that Advisory Boards of Planters 
should be appointed in connexion with the management and 
control of these stations. 

(4) That expert officers, such as an Entomologist, 
a Mycologist, a Veterinary Surgeon or other specialist, should be 
appointed to one of these Central Stations when lequired, and 
that their salaries be paid by contributions apportioned among 
the different colonies interested. 

(5) That these recommendations be forwarded to the 
Governments of the various West Indian colonies and British 
Guiana. 

F. J. CLARKE, 

(Chairman.) 


REPORT OP TOBACCO COMMITTEE. 

Present :->Hon. Francis Watts, Messrs. J. R. Bovbli., 
J. H. llAHT, J. C. Moorb, R. D. Anstead, W. N. Sands, 
F. R. Shepherd, J. Jones, and Hon. W. Fawcett, who was 
elected Chairman. 

The Committee on Tobacco begs to report that the services 
of an expert would be useful at St. Kitt’s, and possibly also at 
St. Lucia, but in the rest of the Windward and Leeward 
Islands, and in Barbados, so inucli attention is being given to 
cotton that there is little hope at present of tobacco being taken 
up. 

It** might be possible to get two or three apprentices from 
the Jamaica Gardens to give instruction for six months at 
a moderate cost. 

W. FAWCETT, 

(Chairman.) 



Eruata in thr Prbbknt Volumhs. 

Page 41, line 8,/or ^ eomtnutations ’ read ‘computations/ 

„ 78, line 20 from bottom, for ‘ in * read ‘ and.’ 

„ 98, line 14 from bottom, for ‘ nitrate ’ read ‘ nitrite.’ 

„ 138, line 4 from bottom, after ‘ done ’ add * in the east 
of one youth.* 

„ 141, (in some coi)ies) in heading of article,/or ‘ Grenada 
read ‘ Trinidad.’ 
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Imperial Department of AsrPiculture 

POE THE WEST INDIES. 


Head Office—Barbados. 

Imperial Commisewner of 1 The Hon. Sir Daniel Morris, 
Agriculture for the V K.C.M.G., D.Sc., D.C.L.,M.A., 

West Indies J P.L.S., F.R.H.S., C.M.Z.S. 

Scientific Assistant . Walter Bippen, B.Sc. 

Entomologist . Henry A. Ballou, M.Sc. 

Mycologist and Agricultural | F. A. Stockdalb, B.A. (Cantab.), 
Lecture^' J F.L.S. 

Travelling Inspector in 1 

connexion with Cotton ; Thomas Thornton, A.B.C.S. 

Investigations 

Chief Clerk . 

Assistant Clerk 
Junior Clerk 

Typist .. . 

Temporary Assistants ... 

Messenger . 


... Allbynb Graham Howell. 

... Murrklt. B. Connell. 

... Eric G. St. Hill. 

... Beatrice Robinson. 

(A. B. Price, Fell, Journ. Inst. 
\A, W. Straughan. 

... E. E. Leacock. 


Honorary Consulting Chemists to the Imperial Department 

of Agriculture^ 

Professor J. B. Harrison, C.M.G.. M.A., F.I.C., F.C.8., F.G.S. 
Professor J. P. d’Albuquerque, M.A., F.I.C., F.O.S. 


Oovernm&nt Analytical and Agricultural Chemist and Super¬ 
intendent of Agriculture for the Leeward Islands, 

The Hon. Francis Watts, O.M.G., D.Sc., F.I.C., F.C.S. 
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Ijist of Stafte of Colonial Bstablishmants, 


BARBADOS. 


Botanic Station. 

Superintendent. 

Clerical Assistant. 

Sugar-cane Experiments. 
Ohemist-in -charge 

Laboratory Assistant ... 

Pupil Assistant. 

Agricultural Sup’dent ... 
Assistant do. 

Junior Assistant. 


J. R. Bovbll, F.L.S., P.0.8. 
C. E. Stoutk, 


Professor J. P. d’Albuqubrqub, 
M.A., F.I.O.. P.O.S. 

C. T. Alldbb. 

H. M. Clark. 

J. R. Bovbll, P.L.S., P.O.S. 

J. S. Dash. 

H. Bourne. 


Lecturer in Agricultural! Longfibld Smith, B.Sc. (Edin.), 
Science f Ph.D. (Leipzig). 


ST. VINCENT. 


Botanic Station. 

Agricultural Sup'dent ... W. N. Sands. 
Foreman.O. Warner. 

Agricultural Experiments and Education. 

Agricultural Instiiictor... Thomas Osment. 

Assistant Master. Stanley Todd. 


ST. LUCIA. 


Romanic Station. 

Agricultural Sup’dent ... J. C. Moore. 
Foreman. Elias Buckmirb. 

Agrwvdtural Experiments and Education. 
Agricultural Instructor... - 

Schoolmaster . R. W. Niles. 

Overseer ... ... J. Connell. 
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List of Stafb of Colonial Btirtablishment8.<-(Conffni/6c20 


GRENADA. 


Botanic Stafimt, 

Agricultural Sup’derit ... R. D. Anstbad, B.A. (Cantab.). 
Agricultural Instructor... Gbo. F. Branch. 

Foreman.J. C. Callender. 


LEEWARD ISLANDS. 


Government Chemist and\ The Hon. Francis Watts, 
Supt. of Agriculture / C.M.G., D.Sc., F.I.C., F.C.S. 


Assistant Chemist 


\ Harold A. Tbmpany, 
j B.Sc. (Lond.), F.I.C., F.C.S. 


Junior Assistant. R. H. Malone. 


ANTIGUA. 


Botanic Station, 

Curator . Thomas Jackson. 

Foreman (Acting) ... A. Thibou. 

Agricultural Experiments and Education. 

Acting Agricultural ^ ^ j 

Assistant ) 


Sciencej ^ ^ B ^ 


ST. KITFS-NEVIS. 


Botanic Station, 

Agricultural Sup'dent ... F. R. Shepherd. 
Foreman. ... - 

Agrieultural Experiments and Education, 

Agricultural Sup’dent ... P. R. Shepherd. 


Agrieultural and Science 
Master 


} 


H. O. M. Rkiij.y, (Acting). 


AgrioulturaJl Instructor 
(Nevis) 


I J. O. MAIiONBY. 
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List of StafEs of Colonial B8tabli6hment8.--(ConetntMdL) 


DOMINICA. 

Botanic Station. 

Curator . Joseph Jones. 

Foreman . J. F. Baptiste. 


Agricultural ExperimentH and Education. 


Agricultural Instructor... 
Officer-in-charge of Agri-) 
cultural School J 
Schoolmaster . 


Archibald Brooks. 
T. H. Angol. 


MONTSERRAT. 


Botanic Station, 

Curator . Wm. Robson. 

Local Instructor. Dudley Johnson. 


VIRGIN ISLANDS. 

Agricultural Instructor... W. C. Fishlock. 


BRITISH HONDURAS. 


Botanic Station. 

Curator . Eugene Campbell. 


TRINIDAD. 


Royal Botanic Gardens. 

Superintendent 
Asst. Superintendent... 
Curator (Govt. House).. 

Clerk . 

Overseer (St. Clair) ... 
Herbarium Assistant ... 

Agricultural Instructors 

Manager (River Estate) 


J. H. Hart, K.L.S. 
F. EVAN8. 


H. C. Massy. 

A. COLLBNS. 
Pauline McLean. 

r- 

(H. A. Nurse. 

J. C. Augustus. 


TOBAGO. 


Botanic Station. 

Superintendent. J. H. Hart, F.L.S. 

Curator . Henry Millen. 

Agricultural Instructor:.. N. Lord. 

Foreman.J. Blackman* 







807 


List of Staffs of Colonial Establishments* {Corusluded.) 


JAMAICA. 

Department of Public Gardens and Plantations, 

Director. . The Hon. Wm. Fawcett, 

B.Sc., F.L.S. 

Supt. of Hope Gardens and 
Experiment Station, Hill 
Gardens, and Oastleton Gar¬ 
dens 

Assistant Snpt. of Hope \ _ 

Gardens j 

JoHX Campbell. 

Supt. of King’s House Gardens William J. Thompson. 
Supt. of Parade Gardens ... James Briscoe. 

Clerk at Head Office. F. N. Isaacs. 

Assistant and Typist. Helen Adelaide Wood. 

Agricultural Experiments and Education. 

Government Analytical and \ The Hon. Hbrhert H. 

Agricultural Chemist f Cousins, M.A., F.C.S. 

Assistant Chemist ... ... R. Simmons. 

Second Assistant . G. I). Goode. 

Sugar Experiment Station: 

Chemist-in-charge . The Hon. H. H. Coitsinh. 

Fermentation Chemist ... S. F. Ashry, B.Sc. 

Snperintendeut of Sugar-cano 1 W. Murhav. 

Experiments f 

Lecturer in Agricultural Science E. J. Wortley, 
Travelling Instructors in Agri-T William Cradwick 
culture I James Brisioe, 

Agricultural Instructor at | ^ ^ iinwv 
Hope Experiment Station j 

ii^ITlSH GUIANA. 

Director of Scie^ice and Agri-\ Prof.J.B. Harrison,C.M.G., 

eidture I M.A., F.I.C., P.(\S., F.G.S. 

Botanic Gardens, 

Superintendent ... A. W. Bartlett, B.A., 

B.Sc., F.L.S. 

Head Gardener . John F. Waby, F.L.S. 

Assistant Gardener ... .. - 

Clerical Assistant . E. S. Christian! . 

Keeper (Berbice) ... J. Nardamoonik. 

Agricultural Experiments and Education, 

Agricultural Assistant ... Robert Ward. 

Science Master (Queen's | g ^ p English, M.A. 

College) ' 

Normal and 
Master 


Agricultural J wiixiam Gbat. 


William Harris, P,L.S. 
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— factory, Antigua, 14, 181. 

— Barbiidos, 14, 181. 

-, St. Vincent, 14, 181. 

— industry, 173, 826, 357, 361. 

— in Leeward Islands, 179, 358. 
~, insect pests of, 302. 

—, Marie Galante, area in, 13, 
Cousins, H. H., cassava starch 
in Jamaica, 260. 

—, Jamaica rum, 120. 

—, manures for sugar-cane in 
Jamaica, 90. 

—, seedling canes in Jamaica, 26, 
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Cradwick, W., small-holdings 
competition in Jamaica, 207. 
Cuba, hybrid Rugar-canes in, 79. 


D. 


Dairying at Jamaica, 245. 

-, capital necessary for, 

246. 

-, profits of, 248. 

-, rearing calves, 247. 

-, selection of property, 

245. 

-, stock and implements 

required, 245. . 

d’Albuquerqiie, J. P., sugar-' 
cane experiments at Barba¬ 
dos, 345. 

Denitrification in soils, 99. 
Diseases of Plants :— 
Anthracuose of cotton, 185, 
300. 

Black boll of cotton, 180. ! 

Corticium, 355. j 

Diplodia, 355, | 

Horse hair blight of cacao, 
355. 

Lasiodiplodia, 355. j 

Marasrains Sacchaii^ 350. ' 

Nectria spp., 355. i 

Phytophthora, 355. 1 

Pine-apple diseases, Asper- 
gillii^^, 104. 

-, black heart or core-. 

rot, 161. 

-, blight, 159. 

-, Diplodia sp., 104. , 

-, of shipped or stored, j 

163. 

-, Monilia sp., 102. ' 

— , Penicillium sp., 161. 

-, remedial measures for, 

160, 162, 164. 

-, tangle root, 158. 

-, Thielaviopsis ethaceti- 

cus, 105. 

-, Trichosphaeria sacchari, 

163. 

Sugar-cane, root disease of, 
850. 

Thread blight of cacao, 355. 
Witch broom of cacao, 354, 
855 , 


Dominica agricultural school 
18, 838. 

—, concentrated lime juice at, 
167, 171. 

—, experiments with cacao, 181, 
324, 352, 854. 

—,-rubber, 206. 

—, exports of citrate of lime 
from, 170. 

Dunstan, Professor W. R., re¬ 
port on tobacco at Jamaica, 
220 . 


E. 

Education, agricultmal, 17,280, 
282, 286, 288, 297, 302, 305, 
308, 337, 384. 

-- , at Antigua, 388. 

—, —, — Barbados, elementary 
schools, 283, 302, 337, 384. 

—, J-.J lecture courses for 

teachers, 283, 303. 

^-, school gardens, 284, 

302. 

, —, - -, bceondary schools, 

18, 282, 286. 338, 380. 

- , —, - British Guiana, 18, 337. 

- , , Grenada, 337. 

, — Jamaica, elementary 
scJiools, 289, 297, 337. 

, , — —. experimental teach¬ 

ing, 305. 

—, —, - _ farm school, 290. 

—^ general science in 
elementary schools, 298. 

- , —,-» secondaiy schools, 

280, 290. 

—, —, — Montserrat, 338, 

—, — Trinidad, 837. 

- , —, Committees at Agricul¬ 
tural Conferences,!23, 349. 

—, —,-, report of, 384. 

—, —, Jamaica Training College, 
337. 

Espin, J. G., tobacco at Jamaica, 
219. 


P. 


Fawcett, Wm., rice in Jamaica, 
304. 

—tobacco in Jamaica, 209. 
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Forests^ Jamaica, area iu, 272. 

Fruit industry, 12, 148, 825. 

— —, canning factory at 
Jamaica, 152. 

-j-Trinidad, 152. 

-, orange industry of West 

Indies, 148. 

-, pine-apple growing in 

the West Indies, 151. 

Fungus diseases (see Diseases 
of Plants). 

a. 

General subjects, presidential 
address 1907, 16. 

Ginger at Jamaica, cultivation 
and preparation of, 264. 

Gossett, B. S., Indian cattle in 
Jamaica, 229. 

Grant, Sir J. P., tobacco in 
Jamaica, 212. 

Grenada, agricultural education 
at, 387. 

—, cacao experiments at, 130, 
324, 353, . 

H. 

Hall, A. D., experiments at 
Rothamstead, 97. 

Harris, T. J., tobacco at 
Jamaica, 210. 

—, W., timbers of Jamaica, 271. 

Harrison, J. B., cacao cultiva¬ 
tion in British Guiana, 354. 

—, rice industry at British 
Guiana, 364. 

— , sugar-cane experiments at 
British Guiana, 344. 

Hart, J. H., improvement of 
cacao planting in the West 
Indies, 354. 

—, rubber industry in Trini¬ 
dad, 195. 

Hellriegel and Wilfarth, ex¬ 
periments with leguminous 
plants, 95. 

Hooker, Sir Joseph D., tobacco 
in Jamaica, 209. 

Horse breeding in Jamaica, 241. 

_ ^ importation of 

thorough-breds, 242. 

-, polo ponies, 248. 


Horse breeding in Jamaica, 
prospects of, 248. 

-^ suggestions for im¬ 
provement of, 244. 

Horses, Jamaica, introduction 
of, 241. 

Hybridisation experiments with 
sugar-cane, 71, 79, 846, 351, 

I. 

Indian cattle in Jamaica, 229. 
-, Gir breed, descrip¬ 
tion of, 286. 

-^-, introduction 

of, 287. 

-J Gugerat breed, in¬ 
troduction of, 235. 

-J hardiness of, 238, 

— -^ Hissar breed, des¬ 

cription of, 237. 

-J-, introduction 

of, 238. 

-, immunity to ticks, 

289. 

— — — —^ meat-producing 
qualities, 239. 

-, milking qualities, 

239. 

-J Mysores, introduc¬ 
tion of, 238. 

-^ , description of, 

233. 

— — — —J value of for 

draught, 238. 

--, Zebu, 239. 

-, —, description of, 

230. 

Insect Pests : — 

Aletia argillacea, 362. 

— luridula, 362. 

Black scale, 171, 363. 
Calosoma beetle, 362. 

Cotton boll worm, 180, 362. 

— leaf-blister mite, 181, 185, 
362. 

— Stainers, 862. 

— worm, 180, 185, 300. 

Cut worm, 362. 

Dactylopius sp., 162. 
Heliotliis arraiger, 180, 862. 
Jack Spaniards, 180, 860, 868. 
Laphygma frugiperda, 862. 
Lecauium nigrum, 178, 868. 
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Insect Pests 

Physopus rubroeincta, 148. 

‘ Pine-apple mealy bug, 162. 

— mite, 162. 

Polistes sp., 185. 

Red maggot, 862. 

Tarsonemus ananas, 162. 
Thrips on cacao, 148, 356. 
Ticks, 289. 

J. 

Jamaica, agricultural bank, 250, 
835. 

—, education in elementary 
schools, 289, 297, 884. 

—^-secondary schools, 

290, 888. 

—, — instructors and their 
work, 810. 

- , an agricultural and indus¬ 
trial experiment, 305. 

—, cassava starch, 260. 

—, dairying in, 245. 

exports of tobacco from, 
832. 

—, fruit industry of, 12, 325. 

—, general science in elemen¬ 
tary schools, 298. 

—, ginger at, 264. 

—, horses and horse breeding 
at, 241. 

—, Indian cattle at, 229. 

—. lecture courses for teacliers, 
301, 810, 384. 

—, manures for sugar cane, 90. 

- , orange trees at, 149. 

—, practical work in schools 
and training colleges, 295. 

—, rice at, 330, 364. 

—, rubber cultivation in, 191. 

- - rum, classes of, 120. 

—, schdbl gardens at, 298. 

—^ — — as an educational 
medium, 308. 

—, seedling canes at, 20. 

—, selective sugar-cane reaping 
at, 109, 852. 

—, small-holdings competition 
in, 267. 

- tea, 254. 

—, timbers of, 271. 

- tobacco, 15, 209, 332. 

Java, raising seedling sugar- 

canes at, 80. 


Jones, B. Howell, rice in British 
Guiana, 187, 364. 

—, rubber in British Guiana, 

200 . 

Jones, J., cacao experiments at 
Dominica, 136. 

—, citrate of lime at Dominica, 
170. 

—, grafting cacao at Dominica, 
137, 354. 

—, rubber experiments at 
Dominica, 206. 


L. 

Leeward Islands, cotton indus¬ 
try of, 179, 358. 

-^ — loan banks, 334. 

-, sugar-cane experiments 

at, 28, 347. 

Leyden, T. P., dairying in 
Jamaica, 245. 

Lime, citrate of, and concen¬ 
trated lime juice, 167. 

-, factory for, 168. 

—^-J manufacture of, 167, 

170. 

—, — —, use of centrifugals for 
drying, 169. 

— juice, concentrated, 168, 171. 

-industry, 12,107, 328, 350. 

-at British Guiana, 328. 

— -Jamaica, 328. 

-Montserrat, 328. 

--Trinidad, 328. 

— products of Dominica, 13, 
170, 328. 

Lucas, G. L., pine-apple grow¬ 
ing in the West Indies, 151. 


M. 

Maeintyre, J. C., concentration 
of lime juice at Dominica, 171. 

Manures, analyses of pen an<l 
allied, 47. 

—, use for sugar-canes at 
Jamaica, 90. 

Manurial experiments with 
sugar-canes at Barbados, 51. 

--Britsh Guiana, 

344. 
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Manurial experimentB with 
hugar-eanes in Leeward 
Islands, plant canes, 43. 

-ratoon canes, 

44. 

Maz^ and Golding, fixation of 
nitrogen by bacteria, 95. 
Mechanical tillage at Antigua, 
102. 

Mendel’s law of heredity, 81. 
Miller, R. J., Jamaica ginger, 
cultivation and preparation 
of, 264. 

Montserrat, cotton industry of, 
182, 359. 

- -, lime products from, 13, 328. 
Moore, J. C., cacao experiments 
at 8t. Lucia, 139, 354. 

—, rubber experiments at 8t. 
Lucia, 204. 

Morris, Sir D., agricultural 
credit and loan banks, 16,334. 
—, — education, 17, 337. 

—, — publications, 19, 339. 

—, — shows, 18, 335. 

animal industry, 15, 333. 

—, cacao industry, 12, 323. 

-, cocoa-nuts, 330. 

—, cotton industry, 13, 326. 
distribution of economic 
plants, 333. 

—, fruit industry, 12, 325. 

-, future of the Imperial De¬ 
partment of Agriculture, 19. 
—, general subjects, 16. 

~, lime juice industry, 12, 328. 
—, prize-holding scheme, 335. 

—, rice industiy, 14, 329. 

rubber industry, 14, 331. 

—, sugar industry, 10, 319. 

, summary to presidential 
address of Agricultural Con¬ 
ference, 1908, 340. 

—, tobacco industry, 15, 832. 

—, — in Jamaica, 217. 

Murray, P. W., school gardens 
as an educational medium, 
308. 


N. 

Nevis, cotton industry of, 181, 
859, 


Nicholls, H. A. Alford, orange 
industry of West Indies, 148. 
Nitrification in soils, 98. 
Nitrogen cycle and soil organ¬ 
isms, 94. 

—, fixation by leguminous 
crops, 95. 

O. 

Otaheite sugar-cane at Jamaica, 
26. 

P. 

Palaehe, T., agricultural in¬ 
structors and their work, 2.51, 
310. 

Pine-apples, cultivation of, 154. 
—, diseases of, 156, 158. 

—, establishing plantations, 152. 
—, gathering and packing, 155. 
—, varieties, 156. 

Plants, economic, distribution 
of, 333. 

Prize-holding schemes in the 
West Indies, 336. 

Q 

Queensland, hybrid sugar-<‘anes 
in, 79. 

R. 

Reece, the Revd. J. K., agricul¬ 
tural teaching in elementary 
schools of Barbados, 302. 

Rice at British (tuiana, area of, 
14, 189, 329. 

-, exports from, 14, 190 

329, 364. 

-, imports of, 189. 

-- —^ planting in, 188. 

_ ^-^ varieties of, 188, 364, 

— industry, 14, 187, 329, 364. 
Robinson, Sir W., tobacco hi 
Jamaica, 211. 

Rubber at British Guiana, 200, 
365. 

-^-^ exploitation expedi¬ 
tion for, 201. 

-J Sapium, price per lb., 

200 , 
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Rubber at British Guiana, 
varieties of trees of, 200. 

--Dominica, 200. 

— - Jamaica, 191. 

-St. Lucia, 204, 831. 

-Trinidad, balata, 199. 

-, Castilloa slieet, cost of 

preparation, 190. 

-^ Hevea, yield per tree, 

197. 

Castilloa elastiea, 15, 191, 

192, 193, 195, 200, 205, 200, 
207, 331. 

— experiments in West Indies. 


s. 

St. Kitt’b, cotton at, 181, SoS, 

introduction of now 
varieties of sugar-cane at, 
39, 322. 

-, tobacco at, 832. 

St. Lucia agricultural school, 
18, 338. 

—, cacao experiments at, 
139, 354. 

- —, rubber at, 204, 331. 

St. Vincent agricultural school, 
18, 338. 


14, 331. 

Ficus elastiea, 198. 
Forsterouia doribunda, 191, 
193. 

Funtuinia elastiea, 15, 198, 
200, 207. 

, Hevea brasiliensis, 15. 191. 
192, 193, 190, 200, 202, 208. 

confusa, 200, 202. 

, - guianensis, 202 
, paticillora, 200. 

— Spriu'eana, 202. 

, Landolphia spp., 198. 
j — owariensis, 208. 

, Manihot Glaziovii, 192, 198, 
208. 

*, Miniiibops globobU. 199. 

, Odontadciiia speciosa, 304. 

, Sapium aereuiii, 203. 

, aucupariiun, 200,201,202, 


- - , anthrax at, 10, 334. 

- — central cotton factory, 
183, 180. 

—, cotton at, 184, 359. 

, diseases of cotton at, 185, 
300. 

—, e\;j)orl'- of cotton from, 
1 183. 

‘ Sands, W. N., cotton at St. 

AMncent, 183, 359. 

I School gardens, 17, 284, 302, 
337. 

Scaly, G. Elliott, cential ex¬ 
periment station, 300. 

Sharp, T H., orange culture at 
Jamaica, 149. 

. rubber cultivation in 
' Jamaica, 191. 

' Shows, agn(*ultiu*al, 18, 284, 
302, 338, 385. 


203. 

, biglandulosum, 200, 202. 

. insigne, 202. 

- , Jenmani, 201, 202, 305. 

~ . — scbifenim, 202. 
sty la re, 203. 

, — veriim, 203, 

, packing seeds To!- export. 
305. 

, planting Castilloa, group 
by stem, 193. 

—, soils for, classes of, 191. 
yielding plants of British 
Guiana, 200. 

Hum, Jamaica, classes of, 120. 
—, —, export trade quality, 
125. 

—, - , home trade qualities, 

122 . 

—, —, local trade quality, 121. 


Simms, the Revd. Canon, agri¬ 
cultural and scientific teach¬ 
ing in the secondary schools 
of Jamaica, 280. 

Small-lioldiiigs competition in 
Jamaica, 267. 

— - benefits of, 209. 

~ ~ - -, rules for prizes, 268. 
- , system of judging, 
209 

Soutar, Simon, tf)bacco in 
Jamaica, 214. 

Spooner, A. St. G.,steam plough¬ 
ing at Antigua, 102. 

Steam ploughs at Antigua, 102. 

S tockdaie, F. Abreedi ng by brid 
sugar-canes, 79, 310. 

fungus diseases of cacao in 
the West Indies, 355. 

-pine-apples, 158. 
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Stockdale, F. A., root disease 
of sugar-cane, 350. 

Sucrose, polarimetric deter¬ 
mination of, Clerget method, 
111 . 

Sugar-cane, area under new 
varieties in Leeward Islands, 
322. 

-- at Antigua, experiments 
with, 80, 347. 

-, mean results of plant 

canes for five years ended 
1906, 32. 

-,-1905- 

0, 31. 

-j-ratoon canes 

for four years ended 1906, 34. 

-,-— 1905- 

0, 33. 

— Barbados, area under 
seedling experiments, 51. 

-, Ibreeding hybrid, 71, 

79, 346. 

-—^ experiments at, 51, 

845. 

-- manurial experiments 

at, 51, 346. 

— — British Guiana, area 

under seedlings, 344. 

-, manurial experiments, 

344. 

-Jamaica, seedlings, 20. 

-, manurial experiments, 

-St, Kitt’s, mean results of 

plant canes for six years 
ended 1900, 30. 

-,-1905-6, 

35. 

-^-ratoon canes, 

for five years ended 1906, 38. 

-,-1905-6, 

37. 

— diseases in Antigua, 41. 

— experiments, importance to 
sugar industry, 74. 

— with varieties in the 

Leeward Islands, 28. 

— in Leeward Islands, experi¬ 
ments with varieties, 28. 

-^ _ — manures, 43, 

847. 

introduction of new varie¬ 
ties at Antigua, 89, 322. 


Sugar-cane,-at St. 

Kitt’s, 89, 322. 

— mills, observations on, 349. 

—, natural hybridization gf, 88. 

—, root disease of, 350. 

— seedling, B. 147, 27, 84, 38, 
40, 322, 344. 

-, B. 156, 84, 88. 

-, B. 208, 27, 84, 88, 40, 344. 

— B. 254, 88. 

-, B. 306, 84. 

-, B. 876, 80, 34, 322. 

-, B. 393, 30, 34. 

-, D. 74, 34, 321. 

-, D. 95, 26. 34,* 821. 

-, D. 106, 38. 

-, D. 109, 30, 34, 38, 844. 

-, D. 116, 38, 40. 

-, D. 145, 344. 

-, D. 625, 27, 80, 34, 844. 

-, Sealy Seedling, 34, 38. 

’ selective reaping at Jamaica, 
109. 

—, self-fertilized seedlings, 71, 
89. 

—, varieties under cultivation 
at Barbados, 55, 70. 

—, White Transparent at Bar¬ 
bados, 822. 

—,-Jamaica, 20. 

Sugar central factory at An¬ 
tigua, 11. 

— committee at Agricultural 
Conference 1907, 23. 

— exports from St. Kitt’s- 
Nevis, 29. 

-from West Indies, 319. 

— output at Antigua, 29. 

T. 

Tea at Jamaica, conditions of 
culture, 255. 

-- history of culture, 254. 

-, mode of culture, 257. 

-, preparation of the 

leaf, 258. 

Thomson, Robert, on tobacco in 
Jamaica, 210. 

Thornton, T., progress of Sea 
Island cotton industry in the 
West Indies, 861. 

Thrips on cacao, 143, 856. 

-- treatment of, 144* 
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Timbers of Jamaica 
Akee, 275. 

Alligator-wood, 278. 
Almond, tropical, 276. 
Bastard Cabbage Bark or 
Angelin, 274, 275, 277. 
Bastard Cedar, 275. 

Bitter Dan, Bitter Damson, 
Stavewood, 275. 
Blind-eye or Yucco, 275, 

277, 278. 

Blood-wood or Iron-wood, 
275, 277, 278, 270. 
Boxwood or Piddle-wood, 
275. 

Braz.iletto, 273, 274, 275, 

278. 

Bread fruit, 273, 270. 

Bread nut, 278, 275, 276. 
Broad-leaf, 274, 275, 278. 
Bullet, or Bully Tree, 
Mountain, 27.5, 278. 
Button-wood, 277, 278. 
Calabash, 274, 279. 

Cashaw, 274, 275, 278. 
Cashew, 273, 275. 

Cedar, Juniper, 273, 276, 

278. 

—, West Indian, 273, 274, 
275, 276, 278. 

Clammy Cherry, 274, 275. 
Cocoa-nut, 273, 276, 277, 

279. 

Cogwood or Greenheart, 

277. 

Cro cro, 276. 

Croinanty, 276. 

Dog-wood, 273, 274, 277, 

278, 279. 

Ebony or Coccus Wood, 
273 279 

PMille-wo’od, 273, 274, 276, 

277, 278. 

Fustic, 273, 274, 276. 

Genip, 275. 

Greenheart or Break-axe, 

278, 276, 277, 279. 
Gru-gru palm, 273, 279. 
Quango, 275. 

Guava, Mountain, 279. 
Gutter-wood, 276. 

Hog Gum, 276, 278. 

Plum, 274. 

Horse-wood, 273, 276, 278. 


Timbers of Jamaica :— 

Indian Tulip, 273, 274, 276, 

279. 

Jack fruit, 273, 277, 279. 
Lancewood, Black, 274,279. 
-- White, 274, 279. 

Lignum Dorum, 275, 279. 
Lignum-vitae, 273, 277, 279. 
Locust Tree, 273, 277, 279. 
I iocu st- borr y 4 or Hog-ber ry, 
275. 

Logwood, 273, 278, 

Malioe, Blue or Mountain, 
273, 274, 277, 278, 279. 

—, Sea-side, 275. 
Mahogany, 273, 275, 277, 
Maiden Plum, 278, 279. 
Mammee Apple, 276, 278. 

— Sapota, 275, 276, 277. 
Mango, 274, 275, 

Mangrove, Black, 273, 278. 
—, Red, 276, 278. 

—, White, 277. 
Mosquito-wood, 273, 276, 
277. 

Naaeberry, 278, 277, 

— Bullet, or Bully Tree, 
273, 274, 276, 277, 279. 
Nickel or Bead Tree, 276, 
277, 278. 

Pigeon-wood, 273, 278. 
Pimento, 274, 270. 

Prickly Yellow, 273, 277, 
Prune, 275, 276, 278. 
Ramoon, 275. 

Red-bead tree, 273,276,277. 
Red or cherry Bully Tree, 
or Galimenta, 275, 276, 
277, 279. 

Rose-wood, 276. 

—, or Torch-wood, 273, 276. 
Santa Maria, 274, 275, 276, 

277, 279. 

Sapodilla, 273, 276, 278, 279. 
Satin-wood, 273, 277. 
Sea-side grape, 273. 
Sliad-bark, 275^ 27(5, 278. 
Silk-cotton or ceiba, 275, 

279. 

Slug-wood, 276. 

Soap-berry, 273. 
Soap-wood, 275, 279. 
Spanish elm, 273, 274, 275, 

278. 
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Timbera of Jamaica;— 

Star apple, 278, 276, 279. 
Sumach, Hog doctor, etc., 
278, 275, 277. 

Sweet-wood. Loblolly, 274, 
—, yellow, 274. 275, 279. 

, timber, 279. 

Tamarind, 273, 277, 279. 
Torch-wood or Flambeau, 

278. 

West Indian Birch or 
Maatic, 274. 

White-wood, 278. 

Wild Casaada, 274, 275. 

- Jumper, 276, 278. 

— Orange, 273, 277. 

— Tamarind, 273, 275, 

277. 

Woman's tongue, 273, 277. 
Yacoa, Blue Mountain, 273, 
275 277. 

St, Ann’s, 273, $75, 276, 
277. 

Yellow caudle-wood, 273, 
274, 278. 

- Sanders, etc, 273, 270, 

279. 

Y oke-wood, Mast-wood, 

etc., 273, 275, 276, 277. 

Zebra-wood or Satin-wood, 
273, 277. 

V mountain, 273, 276. 
Tobacco at Jamaica, Cigars and 

Cigarettes Law, 1897, 224. 

-, cost of cultivation of, 

225. 


Tobago, cotton at, 861* 
Trinidad, cane farmiog at, 849* 
cotton at, 801. 

' - , fruit trade of, 12. 

, rice at, 304. 

—, rubber at, 381, 364, 

Turner, the Revd. W. T,, on 
Christiana people’s co-opera¬ 
tive bank, 250. 

V. 

Virgin Islands, cotton industry 
of, 859. 

W. 

Walden, Lord Howard de, 
Indian cattle introduced into 


Jamaica by, 232. 

Watts, Francis, and Jones, J., 
experiments with cacao at 
Dominica, 131, 352. 

and Tempany, H. A., 
polarimetric determination 
of sucrose, part III, 111. 

—, central sugar factory, An¬ 


tigua, 347. 

—, citrate of lime and eon- 
! eentrated lime juice, 167. 


cotton industry in the 


Leeward Islands, 179, 358. 


—, experiments with seedling 
canes in the Leeward Islands, 
347. 


-^ experiments at Hope* mechanical tillage in An- 

Gardens with, 219, 220, tigua, 102. 

-, exports of, 223. , observations on sugar-cane 

-, for Navy, 227. i mills, 840. 

-, imports of, 222. .sugar-cane experiments in 

— -, manufacture of cigars, | Leeward Islands, 28, - 

227. , I Weitzman, tobacco in Jamaica, 

-- profits of, 220. 210. 

— -^ prospects of the indus- West Indies, cacao exports 

try, 227. from, 129. 

^ -, Tobacco Duty Law, i-, cotton industry of, 178, 

^ 4602, 225. I 326, 857, 801. 

} -value of exports, 16.^-, exports of sugar from, 

-^ yield of, 220. > 819. 

- Committee 1908, report of,-, orange industry of, 148. 

891. Wortley, JB. J., general science 

industry in West Indies, in elementally schools of 
IS, 209, 882. Jamaica, 298. 
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